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 qn_July 8, 2008; the disclosure
of which appWé)a%Pdﬂ/ ?g‘sﬁ’grein incorporated by reference. FIELD OF THE Y P&’P\f%fs The present
invention relates generally to the technical fields of ingestible devices and communications. More
specifically, and in various example embodiments, the present invention relates to a method, article,
and system of generating, collecting, managing, distributing, and otherwise utilizing information
associated with ingestible events and responses to the ingestible events. BACKGROUND

Information related to pa$GES HBEEY BHICh AREGER] DATH CEAMEWDRIK 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 tQGRGSSHRERERENEETORRIGES ARMAIGATIOMSInclude onset of one or more
physiologic para j [ ch i . , inistration of
medication, inge$32£%£%%§§p§§ of gg?s?%%%ﬁéﬁ%%%{ent 0¥ aiﬁlq/g)@r%@z t?egﬁl?n@r?? Q?}gestion of
certain substat¢cef dnited 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

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

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

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 been developed to note a personal event. For
example, techniques have been developed in which individuals can manually record data in a log or

physically e%%}rﬁ?}%o\gsaﬁ computer device. The accuracy of such n%%mgﬁfpependent 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 suffer from one or multiple health
conditions that require therapy with multiple medications. The multiple medications may be prescribed

according to gn.intricate dosin hedule, The complexities associated wi tiple health conditions,
multiple méﬂ@@&ﬁ%@gﬁ?&?aﬂﬂ[z irr%?%ﬁg 3@385‘#18 & 8586 sS'r%%[? ce'é‘r{lj lﬂéé%ﬁ%a%ent, resulting in

" inaccurate datapcaptai®vice. In one example, the individual may have physical or cognitive deficits

which may result iy diculiss R Aa eARtNcLARpThadAIdHBlmal yg 10 entr the data

or may enter the data incorre In one example, the individual may not wish'to be

inconveniersteda iapdttine ﬁﬁ?@yﬁﬁ@rﬁf(ﬂfﬁﬂiﬁﬁe‘ﬂﬁé & asteptifiaGestbetBriensesiCin8%Riividual may

unintentionglly gr |piRRtieaally gedsegerd data which is completely inaccurate. For example, the
individual may receive periodic, prescheduled reminders to take some medication. The reminders are

unable to take intd"neBB GRRRIRIAARJBdiriA 8 Ry sEHRBR W@riﬁ'&i'\l}i'al?&ﬁﬁghalready taken the
medication dhedresnindelt isehoife neehapdiikehuivpiecpavenigoes. tiedndividivlal. If the medication has

e S e AR ot e
taking the noedigaticinesT hesvuiatistiiedthn ayultime ety deadidiang, poutips iethoadiam.

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 alert
may prompt the user to enter data or send a message advising that the
medication has been taken just to quell the alarm while not actually taking the
medication. The individual may intentionally leave out portions of the data.

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



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 o ening the container, an inference may be drawn that medication associated with
the medicatigzrpczghq?gﬂsf%} has been ingested. The inference may be inaccﬁ?ér{g,s Zﬂ%g\f\(/jé?/ﬁéi?, as
medication is not necessarily ingested by virtue of opening a medication container. The
above-instances may ripen into further issues if particular parties besides the individual wish to use the
individual's personal event data. Examples of users and ﬁgtential users 1!(:;SES:E?m_(etimes collectively

|

referred to ROMENSs 35 ARGAIGABRR Y P CRISINIRIRHIEGRY YHtHRR! RRSTINSHR professional

caregivers; Raioataic ahemimnpanies; government agencies, e.g., agencies associated with
government provict?éd haalthgar(?1 coverage; private in@l{,{ﬁgrcies JOViE ers; .Fo%g Qr% eDsrUQ Administration
(FDA); Drug Enfor it b %Qﬁgﬁc?r%fﬂ%&ﬂ U? ureau o ﬁ%oi%?,mlc oba CO, and Firearms (ATF);
care provideesigesdhealrtbvideansisbftcuse thepatvideatimersosap huenmiadaiatidaxanpiatacturers;.
pharmacies e commupissFolueTe ARIS HRMANG and dnArdiaapalistsaapd insurance
companies. ompeting Interests may exist between an ihdividual's privacy interests in personal

event data @hdpardeschaisrssrastieyssiciiatiopluiarapb SoRPEIeRTIARM B tiPiFarties.
Further, Vaf&mﬁ%%éﬂ%h@%%@%@@Wmﬂéﬁ%@%ﬂd@é%ﬂgt%@f&@éaégs@eﬁmmhensive data,

e.g., useful data, either in isolated form (data germane to a particular individua%é('):r empirical form

(aggregate @ARH SR PRYHE S eRICATS RIS R iRTLALe [Sid a0 S REBHSEEeRPo%f an individual,
etc)  In glnpRIFAaSiaReeSICROFEVS, MCRHFHR Rerdenaklevenigaiioar DA )auadlable. The party

h t Ity d d imati f the informati t, as.di d
bove. ThiS R At RS R B IBR S s G e et TS Hodlove, hen, that
such co_nclusimmsfamayéma_rpaé_dar&s;bﬁrﬂkiameppmahrmmuﬁmai AtalimrﬁadiaxkgirsjrmlnehmMBn such
conelusions gy, BN iSaLIdee 1 B R/88F: AN NP inanc PR Acealthcare

provider or E’;’lmily mem rrriqy recelveé a message from a pafient indicating't e patient has taken
the medicatiosiyanee, tarfetig® patient is merely providing the message without having actually

ingested the medigafiaRafhihmiealRcas RIQUISRBEGES GRBREGSI Bvacy interests in
personal event data and the acquisition and appropriation of the personal event
data by third parties.

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

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

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



patient's symptoms in close temporal proximity to receipt of the flawed information suggesting
medication ingestion, the healthcare provider may mistakenly conclude that the patient's symptoms

are a result of the medica%tion ingestion. Based on the mistaken conclusiopc%pue po%g}égg%a{rge provider
may adjust e Hedaioh dosage in an attempt to alleviate the symptoms, pefhaps to He patient's

detriment. Of note, the more widely propagated and aggregated the inaccurate data, the more

prolific the spread of and reliance on error-associated data and conclusions drawn therefrom. In

addition, recipients of the personal event data ma@/_vis_h to timel rg ive and #tilize such information
t r&ﬁﬂl

via a user-fREHET) SrEHAINL ML Eo5 R fRTRer M ALY G L8RS fR¥F% receive and / or utilize
informationififatiseirie suggssiniganatiidhropargmadbeytr hdalimedierpvatidetheadata, and use the

personal event information for various purposes. xamples of vario urpo include refining
and optimizmlﬁtta%?g@u%%ngg %%ﬁean?tﬂﬁgd?ﬁgﬁgﬁsds g’;ﬂ%’c@%ﬁg\ylgz%ée%ﬁfv?lgua sﬁg?daggltjg@ based on
personal eviegtdtita, Bgsadgestidonisaiemari@iita, (themehcRregrotdeatngyaadusdvancing

decisions; SRNREING. ALK BBCIIRI daciaionss s R b daadpmatsReaBeadpod ge and services,

e.g., user applicafions on a mo ephone’ auto refilling prescription medications; managing
pharmaceufédENes RMSR_tems and controlled substances; compiling and delivering IF news and

information feeds; BCRERSIHE: ORER: SAHEIC pRRRGMNANFRCBAHST  BaRH IR @t @edpiRIMining
eligibility and approval for refills, insurance coverage, etc.; using patient tools; participating in social
network sySféiRCERRIPHfif G GREGatA’ &A% WARFR @ BRY ?%?%%Wé%ﬁg g%"i'j i%')ﬂde information;

supporting andansbhaafinanagairidasactions; identifying direct and indirect causal failure points in
treatment and predict corrective action; roviding dynamjc, accurate calendaring / scheduling
functions.  Fin Wa(g P8, TREPSRE a"}‘,gﬁ%‘)@g@g&% %}é‘?gga%%%aa& ‘{%{ﬁ‘ﬁ% {grgrefjft\fnction with existing
systems, e.gprevmmatcitlizysiechsrdoom aisautianaatedrgtiandiscyespslerasdisamkisycatediinancial
systems, et&eansfa‘srﬁigg\e/;léﬁ)ti%ﬁﬁg n@%%?ﬁ?ﬁr}gc%{%egﬂﬁ s NeRdefiorreRmIenRshiscaiget. manage,

and distribute persona ata to various parties and systems.
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 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 1EM data in
personalized products and services, e.g., user applications on a mobile
telephone; auto refilling prescription medications; managing pharmaceutical life
cycie systems and controiied substances; Gompilihg and delivering IP news and
information feeds; accessing open sources of anonymized patient population
data; determining eligibility and approval for refills, insurance coverage, etc.;
using patient tools; participating in social network systems; analyzing aggregated
data to derive and / or generate predictive information; supporting and enabling
financial transactions; identifying direct and indirect causal failure points in
treatment and predict corrective action; and providing dynamic, accurate
calendaring / scheduling functions.

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

systems, banking and financial systems, efc.



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
Accor(_jing to W& fi{gt(}%?gse?ct of f[hel present inventi(_)n, there_is provided a.syﬁei%g J;jﬁmg: a recgivgr
associated With & bo Y S an individual, the receiver configured to receive a conductive communication
signal, via body tissue, the conductive communication signal comprising ingestible event marker data,
wherein the conductive communication signal is undetectable beyond the body, and wherein the

receiver is configured to transmit a cleansed or encrypted communication sjgnal comprising at least a
portion of the inge’éﬁtﬁ@% %ﬁteﬁ{hrﬁbefﬁa% 5;%@%%&&) e%%ﬁ%?ﬂ&ﬁgotﬁ%%%gﬁ%\‘t%%ﬁ%éﬁvidum to
receive the tiasagedsodeaticipies mesunahecait wsig naeomprisart et sassspanson of the ingestible
event marker dateriap g raslver.ANCLatsash Ans noesble v eRLMARRE At Rystem Lo receive,
directly or indirectly, thé ingestible event marker data from the hub. ccording to a second aspect
of the preseigliveariomsahere Boprovideanndai dooHimspite RYEREG! Virigy¥eceiver associated
with a body, rsgéggl_ividual, a conductive communication signal via body tissue, the conductive
communication system comprising ingestible event marker data, wherein the conductive
communication signal associated is undetectable beyond the body, and wherein the receiver is
configured to transmit a cleansed or encrypted communication signal comprising at least a portion of
the ingestible event marker data; receiving, via a hub located external to the body of the individual, the
cleansed or encrypted communication signal comprising at least a portion of the ingestible event
marker data from the receiver; and communicating, via the hub, at least a portion of the ingestible
event marker data to at least one ingestible event marker data system. According to a third
aspect of the present invention, there is provided an article comprising: 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 receiver associated with a body of an individual, a conductive communication signal
via body tissue, the conductive communication signal comprising ingestible event marker data,
wherein the conductive communication signal associated is undetectable beyond the body, and
wherein the receiver is configured to transmit a cleaned or encrypted communication signal comprising
at least a portion of the ingestible event marker data; receiving, via a hub located external to the body
of the individual, the cleansed or encrypted communication signal comprising at least a portion of the
ingestible event marker data from the receiver; and communicating, via the hub, at least a portion of
the ingestible event marker data to at least one ingestible event marker data system. According to
a fourth aspect of the present invention, there is provided a system comprising: a receiver associated
with a body of an individual, the receiver configured to receive a conductive communication signal via
body tissue, the conductive communication signal comprising ingestible event marker data, wherein
the conductive communication signal associated is undetectable beyond the body, and wherein the
receiver configured to transmit a cleansed or encrypted communication signal comprising at least a
portion of the ingestible event marker data; a receive module to receive, via a hub located external to
the body of the individual, the cleansed or encrypted communication signal comprising at least a
portion of the ingestible event marker data from the receiver; 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.



The ingestible event marker data framework can provide 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,

aggregpAERY UM RMAR Y ISF A33EARIZE NI RN ingestion event. In one example, the IEM data are
generated via an mngested device. The term "ingested device" includes any device, mechanism,

structure, cofMBiedirgjeradirsh appest QiphmePsesaitJnyANiPa Hieien IS uMRKIdSdath sHstRMan
subjeelompribiify EMAaln drarewaskeanie ighly salpbissandategiataieivaityarigusseristing

systems, e.g., systems having computer-related component(s). Specific examples of such systems

includiepaiifnaRy SPABHHIVEonTITILELEAIOS b3 na@al BREbatiRiHE sy sin SURALEI G stems,
medicgh SHRIEMS IRY SGMENAISHSIES MR 6BIBTBYBHIGHARE RO RhEPEIR YL syatarBEvSUCh

existing systems are herein collectively referred to as "commercial systems". The IEM data

frame GRITKMHAICEHABISENAIHR YRteiaraiNeyPRYSC e PRAYatRHS. WM fih R SREBVYRS iclude
variousRgigHERtoNe HidiafidwaiRaMbNaER . EREIIBICARNROMBIRSRISIENS! /@isiRifyrexample,

in one aspect, the IEM data framework is implemented with a basic complement of core components;

namelparigaaiioaehtha dneestala ey el Heveridha g aprics extemak Mgt least
one iNgesHRIR RNRN S AEKBAAReSYRISAL &R r@ﬁ@w@n@i@@tw{mﬁ@_@ﬂwnta@mQ%mlsrgwbmark_er
data from the hub. BRIEF DESCRIPTION OF THE FIGURES Figure 1 provides a diagrammatic
repred@ABLRPBRIPRI MhiRsRstitia e EIhanRikerantg Homhadreaiytiesok 2deadting o one
embogimetivie TR 2-REPISES S Sag aVBaER s BIRSAIVIIN A bey ENbdate Smmewaskof

Figure 1, according to one embodiment.
marker data from the hub.

According to a second aspect of the present invention, there is provided a
method comprising: receiving, via a receiver associated with a body of an individual, a
conductive communication signal via body tissue, the conductive communication
system comprising ingestible event marker data, wherein the conductive communication
signal associated is undetectable beyond the body, and wherein the receiver is
configured to transmit a cleansed or encrypted communication signal comprising at
least a portion of the ingestible event marker data; receiving, via a hub located external
to the body of the individual, the cleansed or encrypted communication signal
comprising at least a portion of the ingestible event marker data from the receiver; and
communicating, via the hub, at least a portion of the ingestible event marker data to at

least one ingestible event marker data system.



Figure 3 illustrates IEM data and an IEM data environment associated 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 illustrates exemplary IEM data

systems assagiatediMatichetiiM datebiesranens-ebEigur enfcROtHENE 1e PRevRdalogHNaRkle

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

one eRSBAMAEIE 2 stpiggr Meflivimhayig dueliairnse thabheaserekeraing SUBBIIHY support

SysterpiAefith Pl.if&llﬁ’t QRERERADABNa mefrigdredhiiisHrRGNisyesmBlR e UeM datrkerragwork
having auto refill system, according to one embodiment. Figure 9 illustrates an exemplary IEM data

frameMiBridRaVeesihint fy6Rt JPe6keh SRR AHLSIMBHEMNS: ERARFYINGill¥idrRed SEMEEmplary
IEM datad@mew ittt avipgdy RehaNigralvierAicine QyStRIBHAS CIRIRL FICHB £ 8iRPeMEeathody

tissue, the conductive communication signal comprising ingestible event marker data,
wherein the conductive communication signal associated is undetectable beyond the
body, and wherein the receiver is configured to transmit a cleaned or encrypted
communication signal comprising at least a portion of the ingestible event marker data;
receiving, via a hub located external to the body of the individual, the cleansed or
encrypted communication signal comprising at ieast a portion of the ingestibie event
marker data from the receiver; and communicating, via the hub, at least a portion of the
ingestible event marker data to at least one ingestible event marker data system.
According to a fourth aspect of the present invention, there is provided a system
comprising: a receiver associated with a body of an individual, the receiver configured to
receive a conductive communication signal via body tissue, the conductive
communication signal comprising ingestible event marker data, wherein the conductive
communication signal associated is undetectable beyond the body, and wherein the
receiver configured to transmit a cleansed or encrypted communication signal
comprising at least a portion of the ingestible event marker data; a receive module to
receive, via a hub located external to the body of the individual, the cleansed or
encrypted communication signal comprising at least a portion of the ingestible event
marker data from the receiver; 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.
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Figure 11 illustrates an exemplary IEM data framework having an incentive system, according to one
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 IEidatafiamaenerkiaying makuio Riking SYSIREWAFCOWIRY t9roRaeMRodimestin,

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

embo@PRepfiehensivg featemasl degnabisdaiinas fenvtinns aarhseliBirneslaigataritgeritda system,
accorgipgrio %@PW@WS!’EM daugure 1hdllusHaten anexempians EMidata Hiamewqek haying a

subscription system, according to one embodiment. Figure 17 illustrates an exemplary IEM data

frameW&?R”P\%W‘i‘g 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 capabie of ingestion by a human
subject or a non-human subiject.

The |[EM data framework can be 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 may enable multiple and various types of
implementations. The implementations include various configurations of hardware,
software, communication components, and / or data. For example, in one aspect, the
IEM data framework is implemented with a basic complement of core components;
namely, ingestible event marker data; a hub to receive the ingestible event marker data;
and at least one ingestible event marker data system to receive, directly or indirectly,

the ingestible event marker data from the hub.
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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 |IIustrates an exemplary IEM data framework having a forecastj ﬂ&%ordlng to one
embodiment” 0 B8t %0 illustrates an exemplary IEM data framework avmg a nanC|aI 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 [EM data framew | I [ '
plary e DEé%%IP%%ﬁ%@gI%sg%%ﬁgork system, according to one embodiment.

Figure 1 provides a diagrammatic representation of a communication
environment including an IEM data framework, 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 associated
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 illustrates exemplary [EM data systems associated with the |IEM
data framework of Figure 2, according to one embodiment.

Figure 6 iliustrates an exemplary |EM data framework having a feedback
loop system, according to one embodiment.

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

Figure 8 iliustrates an exemplary |[EM data framework having auto refill
system, according to one embodiment.

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

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



DETAILED DESCRIPTION 1.0 Overview 2.0 Ingestible Event Marker (IEM) Data Framework 2.1 IEM
Data 2.1.1 |IEM Data Environment 21.1.1 IEM Data Source Devices 2.1.1.2 Products 2.1.1.3 Events

21.1.4 Patle‘%}'hsZ 1%%(f}lsci;,7F37arameters 2.1.1.5 IEM Data Algorithms POT/US2009/049618

Figure 11 illustrates an exemplary |IEM data framework having an
incentive system, according o one 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 |EM 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 illusirates an exemplary IEM data framework having an
interdiction system, according to one embodiment.

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

Figure 17 iliustrates an exemplary IEM data framework having an

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

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

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

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



2.1.1.6 Storage Repositories 2.1.1.7 Other IEM Data Sources 2.2 Hub 2.3 IEM Data Systems 2.3.1
Feedback Loops 2.3.2 Decision Support Systems 2.3.3 Auto Refill Systems 2.3.4 Patient Tools 2.3.5

Behavioral Medicine Ss\é%ems 2.3.6 Incentive Systems

WG 2010/00 PCT/US2609/049618

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.



2.3.7 Personalized Commercial Products / Services 2.3.8 Auto Billing Systems 2.3.9 Tracking Systems
2.3.10 Interdiction Systems 2.3.11 Subscription Systems 2.3.12 IEM Data Collection Systems 2.3.13

Approval Systems 2.3.14 Forecasting Systems 2.3.15 Financial Systems 2.3.16 IEM Data Phone
WO 2010/005877 PCTIUS2009/049618

DETAILED DESCRIPTION

1.0 Overview
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
2.3 IEM Data Systems

2.3.1 Feedback Loops

2.3.2 Decision Support Systems
2.3.3 Auto Refili Systems

2.3.4 Patient Tools

2.3.5 Behavioral Medicine Systems
2.3.6 Incentive Systems

2.3.7 Personalized Commercial Products / Services
2.3.8 Auto Billing Systems

2.3.9 Tracking Systems

2.3.10 Interdiction Systems

2.3.11 Subscription Systems

2.3.12 IEM Data Collection Systems
2.3.13 Approval Systems

2.3.14 Forecasting Systems

2.3.15 Financial Systems

2.3.16 IEM Data Phone

2.3.17 Social Network System

3.0 IEM Data Framework Method
4.0 IEM Data Framework Artlicie

5.0 1EM Data Framework System
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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 Gae Sﬂ;’e versatile IEM data framework facilitates mteggﬁﬁgﬂ]%}ag H‘f?}?é?nentatlon 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
complement of core components, e.g., IEM data; a hub; and at least one IEM data system. Any one or
a combinatiig oé these core components is capable of interoperation, communication, and / or
integration v mponents of other information / communication systems. The terms "data"
and "information" are used interchangeably herein. The IEM data include information about an

ingestion event, mﬁrén % tﬁ gﬂ(nese f@h}{]%étgg?éxﬂn Syent. o Qé’éha Fw @I @aatlon about an

mgestlon event may |nc or examp e, In orma ion about the In estlon even medication or set
of medicatiGesuTTiRes sfIutiiitn etsle dhesphegion managesto, seribriayittidde, for example,

physiologic pAFARSHENSERKCRAS ﬁ‘t?é‘%&%@tﬂlé’ @Rﬁ‘é%ﬁr PAVIRIONICEARGS fiegrR3ed on the

ingestion event A physiologic status may be, for example, a heart rate, blood pressure measure, etc.,

ascertalnedﬁﬂ%l@%@@%ﬁé?ﬁ%&ﬂ‘ﬁ)@%@ﬁ@%@ 81"%&96@(%%@61&?@&%‘ efribetidvkfore, likely to
be Inﬂuencee%i%yvﬂftaerﬁwig%y@ma%ofdbmm@@m%s@téms EramilasnatibeMe@ta include data

ingestion time(s) of medication, |dent|f‘éa%on of thet s) of medication |n%ested at a c[tlcular time,

the dosage HCHIA SRS IRG éd'ﬁ‘?%ﬂ?a iFiasgigonfigured systems,
hybrid systems.

Broadly, various aspects of the IEM data framework include a basic
complement of core components, e.g., IEM 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 information about a response 1o the
ingestion event may include, for example, physiologic parameter(s) such as a
physiologic status or physiologic change event based on the ingestion event. A
physiologic status may be, for example, a heart rate, blood pressure measure,
etc., ascertained in close temporal proximity to the time of ingestion of
medication (and, therefore, likely to be influenced by or a result of ingestion of
the medication.)

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

Typically, the IEM data may be generated and / or communicated via an
ingestible device such as an ingestible event marker (1EM), which generates and
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Typically, the IEM data may be generated and / or communicated via an ingestible device such as an
ingestible event marker (IEM), which generates and communicates data associated the ingestion

event. The IEM maﬁ/ be associated, for example, with a receiver, i.e., a device caé)able 01;g receiving the
IEM data on%%é‘& GIEAY further capable of measuring additional IEM dAGT0F %E(;S’ﬁg]e to the

ingestion event(s). The IEM and the receiver are discussed in detail hereinafter. 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 IEM to a device other than the receiver, e.g., an IEM

business sy<tBHTHAAES AR ASRRERIETERF (RUSHRIBYHEm e FEYITIRY PR &S7RGIFERon channel.

In various aigpestsribie | mivhdaiadgsiayrbrasseiiaios oditaisither datsyieg theambinetawith data related
to events other than an n}\aﬁ tion e\:%
[

0 evene ol L SRR A SR RS RBT Sap gmoes ofovr

evices an a associated with consumer and
personal dethieésgmstiorasveraliigerttecbbaridppisemsgePdirardistiseasden de@itater detail

hereinalter o, YAIIow3 GSRSSLSa e JEM AR A be.daspaaled Wb AR EMala environment and

/ or commercia systems. In various aspects;t ata may be as a unique

identifier, e guiialaingesiedreveativwdieshy siovsgiesararaetastsciaiddaiarmapadicular individual
such as heait kot MpuaRY iGN LiRAROIFRRtEE NG AUNRRI RIS (R&3headssnerFoge@mple, a portion

or all of the IEN1 data may be compared with a unique identifieré%anerate_d brz#or stored on the
receiver.  [EMHRUALISHRIEILRATARFEMRFECRIVT S v SRia e 7 EBmMGHEMi¥RS2
component@&rasuMelhasrs¥RERTRS!. Subsystems, and combinations of the same which generally

function to commupnicate the IEM datg. unication_of the IEM data includes receiving, storing,
manipulating, dis&ﬁ%ﬂﬂ?ﬁ&%ﬁ?@,ﬁéﬁmrgﬁghg}ﬁﬁ%‘?g%%oﬁ%?%ﬂgh Octll.'?ﬁ Ao feSaspects, the
hub also functiobis ¢ol eathialsicalziee. (p, seaeiveted fransmitpgesktEMdathoNon-IEM data includes

non-IEM physIgiaale 43t PNRBAEIPE, Bttt HBRY BIRY BaigRpLg gardiac-related

device
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 [EM data may be asscciated with a unique
identifier, e.g., sample data reflective of physiologic patterns associated with a
particular individual such as heart rate variability, breathing rate, and / or heart
rate (ECGQ) 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, sioring, manipulating,
displaying, processing, and / or transmitting the IEM data.

In various aspects, the hub also functions to communicate, e.g., receive
and transmit, non-1IEM data. Non-IEM data includes non-IEM physioclogic data.
One example is cardiac data generated by a separate cardiac-related device
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such as an implanted pacemaker and communicated to the hub directly or indirectly, e.g., via the
receiver. Broad categories of hubs include, for example, base stations, personal communication
devices, and mobile teIe_Johones. For example, the hub includes a software a ‘plication associated
with a mobilgvfér’é)b?{g?ﬁig dfa patient. The application and mobile teIephonPeCfHHg 1on 16 feceive 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 cofstiASAIGIERBRIBERETEMaKGE AL YLRIHCHALIHRRIUAIEPEHE Shme, which
generally funetieatly, proVidia aheeryietver.activity related to the IEM data. The IEM data systems, for
example, collect, rganiguég}e calculs;[ltﬁ\ trans iéén?ceive stqre and / or.commu%gﬁg? at least a

portion of the EM A E%%rﬁe da 3'§>9$Lfem rﬁg)?)%aWUﬁt %?cs)ﬁnséagf)endc'éﬁr% unction(s) or

seryice(s) am@m&mimamdmﬁbem m@lﬁlnbwaﬁaiﬁahmwprk. One or more IEM datz_i systems may
be integrated, intg %r%%%%?{ﬁé’.m}fﬁb?ﬁ%é’é%%‘fﬁ%ﬂéea%%ﬂéﬁﬁﬁnf %@Qg&ﬁ?&a%%%on’

management, distribution / dissemination, billing or other activities related to IEM data. One example

of an iEM datebigstelerioagcddbaalianbp S annlieptisiansiadiimisientaneatactifl Bther data, e.g.,
medical dataRasedrta-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 {EM 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 provide a service or activity related to the IEM data.
The IEM data systems, for example, coliect, 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 iIEM data system is a feedback ioop system to refine and optimize
IEM data and other data, ¢.¢., 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 [EM data
framework further ensure generation and communication of accurate IEM data in
a timely manner.

Further, the IEM data framework is applicable to any communication
environment. Communication environments inciude any environment having
therein, or associated with, data or communication of data.
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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 fra%%\gﬂf%’?ﬂwﬁer ensure generation and communication of aclr A H28in 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. Various aspects of the IEM data framework utilize the IEV\é data, the hub,

and one or more [EMiIRERSpertRl e iRl daledfamenaneullins datlEM ot ROYEM data among
multi-profilexpartas &r AREOIEVANRNUS cpsremptioalicibeNyssiomentsire, afdgifieidrpnasadsis a

diagrammatjc r%\r/fﬁetntation of corp_mur}i atior;{f??}/ri}rongpg &Igguiggludglbgnqgakgw data framework
102, accor&h\% 8 arﬂ%‘@&%w.'ﬁﬁg SR AR ShvFORH R 1 may Ritther include, for
example, aedEkdmaenenvironment 104 and one or more commercial systems 106.

Communication eRyj %Fgggﬁgol‘ggeig%%ﬁ%gﬁgirggmgﬁﬁgﬁ&pgft@gmI% ciated with, data or

communication of munica des any'method, act, or vehicle of communication, and /
or combinagonianerect 1 Perirxempaddrivhdai dtsnawetiodRirtaaeingiuansvired, and wireless,

etc. Wirelesgfechnploniesiaciudaradiosisnals sichan Xoayaaylimrielehigle the visible spectrum,

infrared, microwaves, and radio waves, etc. Wireless services include voice and messaging, handheld
and other ItAAerAbIEM IRV HRIAGI&RE OF NIRIQRYBEESRIFHREfon include the

Internet, wirggchannels, wireless channels, communication devices including telephones, computers,
wire, radio, optical or other,ele,ctroma\gnetic chT1§t els, and combinations thereof, including other

devices and / or cSRATBRENEEHIP ANETON T ] e D RHHES A GRIAEITT LA DY example, the

communicatignenyioasseoisidrtwite datzooycoonmonitaettors; dadoisodeviceisatiarious modes of
communicafions Such s isiass coRyURIEATe s iked EanuRUERINS-ABaagianations of the

mncl g240 : , .
same, etc. n-body‘communications incliide any communication of data or information via the body,
i.e., commuthiesaifn Fior exasweiatethmithidatrrooeihadsdoatydaresdplasiestsaatd a combination of

the same. Rl SXATRE: IWAsRA SRS IBS!RT.GRTABID igHal> Artoaledydih devices designed
to attach to a f:)ody surface. Intra-body aspects include communications associated with data
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, efc.

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

In-body communications inciudé aﬁlﬁy communication of data or information
via the body, i.e., communication via or associated with inter-body aspects, intra-
body aspects, and a combination of the same. For example, inter-body aspects
include communications associated with devices designed to attach to a body
surface. Intra-body aspects include communications associated with data
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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 incl 048 Y&V We&7associated with IEM data generation, transmissi&’rgTr’géé%'ﬁ@ﬁ?ﬁégmmunication,
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 telephones, stereos, audio players, FDA's, handheld devices, and multimedia players.

Wireless coBRRRIAIESIERMvae ﬁ’i’@llfj’@@érﬁ/% Rf PORMMISRIERL S BARMEH TERKkEEh: utilizes, at

least in parinwg&gsomh@mgy Ioedaling iMagppsrasatoeglsansepmbinations of protocols associated
with wireless transtémission,_ data, and l?'hevices The oig%g include, for e?@éﬂ% wireless devices such
‘%’H Hasa

as wireless heads %THI}HHS’%%%“M% %%%[‘Sé\% X e%f&%%ﬁg HiGio players and
multimedia ptagessetedephitnye sanmhsdiegicesbdedetepimEsandhepediess telephones; and computers

and computer-relajed devices AR GOUEARSCIS. HFNES RN daiaYRd-GREUNIcation modes

include any mode of communicatio ween points that utilizes wired techno ogy including various
protocols atideenibiieRiorseiitconnsasktianERith e e ieersrtasineldes vitPdevices. The

points incluglg.farexpMple. ARICeRHEIbRS M IoRRIABHEERCHIR ey ises s aawigment, such as

audio players and multimédia players; telephones, including mobile telephones and cordless

telephones 13A 8 WA RRsS ARIMYIKHR ATeRsT ac iBELAN D FHEBREMEIUSSch as printers.  The

IEM data frWﬁW&ié%ﬁé@@@ﬁcﬁWﬁi@[ﬁadeQ& seRRNSIAParipRDNE) haledragement,
storage, and other activitie§ and events related to IEM data. Such activities and events may be

contained Wii?$ied InRdR &I %02, partially integrated with the IEM data framework 102, or
associated with eXi¢ramgtesouguEctidie maystemdydempponents, cddtedikeatinich are external to

the IEM datgg{v%ne%wpoorilkwt%%a!z &(ﬁﬁg&g[it&ﬁég&%saf ,rwireless technology including various
protocols and combinations of protocols associated with wireless transmission,
data, and devices. The points include, for example, wireless devices such as
wireless headsets; audio and multimedia devices and equipment, such as audio
players and multimedia players; telephones, including mobile telephones and
cordless telephones; and computers and computer-related devices and
components, such as printers.

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

The IEM data framework 102 enables exchange, transmission, receipt,
manipufation, management, storage, and other activities and events related to
IEM data. Such activities and events may be contained within the IEM data
framework 102, partially integrated with the IEM data framework 102, of
associated with externalities, e.g., activities, systems, components, and the like
which are external to the IEM data framework 102. Externalities include, for
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example, the IEM data environment 104 and commercial systems 106, either 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‘co(%] IH}EGrlgystems, local
computer deViRt ¥ *The information or data may comprise |IEM data it WHERE O i 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 tﬁ)es of data to accomplish ??Sarticular purpose. One example of a

commerciaf&RIRIgiE5 Kot aiar Al BRAFRLIO SRR AP IIMALE R Y TR EES: FHPESMputerized

pharmacy syste s waghunglicnse weliaregiinaty oe sarteligiraoiraliyd eitkivagEstdations, verify
patient and Prescrigti(o?oi formation, verify insurance coverage, process the prescription order, and
generate arg HUGER" he IEM data framework 102, the IEM data environment 104, and the
commercial systerfiselli/adadiscussednient ridencledkss e fmitee. of ioHENMADIOF tidework

Figure 2 proyij i i i ; or 2 of Figure 1, according
to one emb%%ﬂrﬁ@@qﬁgég?g@gﬁt%%g%% ;?g%%fn%ﬁn@sv% E%g?ﬂ%\fé hklEEQZOZ, and one or more
IEM data sysfermation or daheayvomapd soiEMciaie inaelsseciaerivifhadiegestism event, i.e., an
act of ingestippa Additipnrlynihe dERb Hata Pa0maak Ineluee ohe inchyded dapaplageombined with data

from other systems or'sources, e.g., medical devices,
aggregation and / or integration with the [EM 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.g.,
electronically, receive prescriptions, verify patient and prescription information,
verify insurance coverage, process the prescription order, and generate an
invoice.

The IEM data framework 102, the IEM data environment 104, and the

commercial systems 106 are discussed in greater detail hereinafter.
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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 componen%%%in any
combinationweﬁﬁ%‘?%ﬁ%n, which generally function to communicate the TEMUGAIR 288 Dne example
includes communicating the IEM data 200 to the IEM data systems 204. For example, the hub 202
receives the IEM data 200 from an ingested device and forwards the IEM data 200, alone or in
combination with other data from other sources, to an IEM data system 204. The IEM data
systems 204:Brei¥l @S FdNNAEL s 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 ysers, via various system component configurations, e n one example, an auto
refill system receiﬁg dHey #/ SUChl %ﬁpﬁﬁ&r&ﬁ%ﬁ %Y?J%Mﬂ&%ﬂan indication that the
last remainifrgrpédivairia poesdrifisomaehsdueendingdstede Enevadtoestil| $stédaMudasm this information to

contact a logal or remat ing tefilli ' efi refill information, and
automaticalF{/%{é'j{gr%’@rﬁ_EIJTQ‘aSrZSigi L%é?%og%ﬁé@%&%%déﬁsqé?neg%ﬁgpéaﬁ E@/q?tgem‘?bé rggle?é Il of the
prescriptiqnsythﬂEMQéata The ingestible event marker (IEM) data 200 are associated with at least
one of an ingestiomeygaf AN AJ6ERAISEIYLS RIESHRELNRA A N EGRRIOfRYEN may be

associated with, for example, data related to and / or gathered during transit through the alimentary
system, e.g3% | Ba0RHOPhAKFAkcBaYpnEEUS NEAAE O G 9dRGEARELENE! anus, etc.
Examples ohdEMmigtatnalisean maastivetisyeiddrnifisatinef dgestedistbgtanas, expiration date of
an associated medication, dosaae of an in%ested substance, e;&. The inf%rﬁatéonﬁg’ﬁélt an ingestion
event may iIR9BLY, BT APIPUIRLATUGSR A 8Y B MgEStion BV BPE MdRdisHG et of
medication2Khi tidicimatiog ahatéatifesponss thehgpinoésioingyseati madicalocezfdrtexample,
physiologic parameter uch as a physiologic status or physiologic change event based on the
ingestion ev%ﬂ? %Bﬁ)&éﬁéﬁ%@i@%@?&&rﬁ% Se%?c?rsgéx%mple, a heart rate, blood pressure measure, etc.,
ascertained in cloﬁwmmwaﬁﬁr@hhdﬁg wyﬁmrm@r, 'ﬂf@éﬁ‘sém.'and / Iormmspéct&the IEM data
200 typically shibone ARISHAURY Yd S AbM 0BRSS e ANk MaekRra iRl glisgnosed

hereinafter in detail. The tion of IEM data via'multiple IEMs &nsures’comprehensive data

reporting, e pniRLgigaifiedl HatatmmafblOng ex@smris B SeHRANPRUIENETS RIS BMe interval,

data generajgehftom W uinieNFdaiagesieg abapnrexinateiidhpsams stnaceisvea His manner,

comprehensive IEM data may be provided.
_ IEM data 200 from an ingested device and forwards the IEM data 200, alone or

in combination with other data from other sources, to an |EM 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
exampie, propagation of information, data, etc., fo a particular user, or group of
users, via various system component configurations, etc.

in one exampile, an auto refill system receives IEM data 200 from the hub
202. The IEM data 200 include an indication that the last remaining pill of a
prescription has been ingested. The auio refill system uses this information to
contact a local or remote data résource 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 various aspects, the IEM data may be communicated to, i.e., received by, a receiver. The receiver
may be embodied in various ways, including an implantable device, a semi-implantable device such as
a subcutaneous device, and an externally-applied device such as a persanal signal receiver. One
example of F{5reBHAPEIGnal receiver is a "patch” receiver which may be Fgﬁ{gégé%)ﬁ;ﬂé?ﬁ%sed to the
individual's person, apparel, etc. In various aspects, the IEM data 200 can be associated with other
data, e.g., a personal event not associated with an ingestion event or a response to an ingestion
event. A personal event includes any parameter or circumstance associated with a person, e.g., any
event associated &ﬂcﬂﬁﬁ&ﬁ& inhalation, injection, implantation, insertion, and / or imbibing of a
device, substance, liquid, etc. A personal event further includes any event associated with personal

data, e.g., a physiglogic parameter such wei In varjqus aspects, the | ta may be
associated with a EH%mﬁﬁf@}?ﬁi3@5‘@%&8&&%@\%‘%&%@@,aﬁ?eaagtﬁ?ﬁéagg e\,’%h/laacﬁgra ﬁr{;art rate (ECG)
patterns asspeiattgnwithes pmTtéugiar andizdeshonise tmibeénigiestiifreeveay. bEheaingestioembodied. One
example is a personal.identifier igned n.indiyvid Iphan ' , etc. Another
example is g\%r%{?ea Yd%%ﬁlﬁé"??leﬂgét%%%oﬁ %rn%l)ﬁ%(\i%ﬁ %gﬁ:&ssatgﬁ gg%%%%%%%)ggttem. To
illustrate, a gatisgttrangiityeschrie idrtasssystembindtefy ryiiteBNAMMinedication. The IEM

may commuaiial! dainders SRRANRISHA dag MeliRscRiddiscussarrspRliay). The data

may include, fo mple, a unique identifier which may be compared to data assogiated with the

receiver for Saliinsbifp apigastion mgnisiepiiication b Norried SHESIRF Gtk RI&Y¥Ation prescribed
for a particulgrPafant{8aycRAch kR EBaERIRRE siepiarerydiepsesnaneineaniquidentifiers. The

unique identifier may be, for example, a predetermined physjologic data s le associated the
particular pARER RN 28 GRInHS e hpiaY ’i‘ﬁ@ﬂfﬁ% g’ﬁﬁ%@@ﬁ%fﬁ%ﬁ@fﬂ% H?e particular
patient's hegferpigogdtnbilisntatatasdinmiereflest\vd oitiegianzulbingatientiatmeathing rate, a data
sample reflective of the particular patients heart rate (EC i en the receiver is
affixed or otﬂéﬁﬁ%%q'ﬁ%égjraﬁem- Wit an-int Rﬁ&&l%;ﬁég?a%&%%%%% (jgtg ggl}z!a%\é{(? with the receiver may
receive actuzddatatsafsitesioathe ihysicioglc 6@Iyﬁ@ﬁmmmmed§we@tﬁ@@\ﬁﬁes, etc. The
eceer mapCELNFAede KRl dlB RTIRIGE RapuE ol aGRRANd he Lique

identifier(s) recel om the IEM(s) to a computer-related device, e.g., a server, Wh’ic_h may compare
the actual dRlaGShRTPRSS!6f WRABITRIGIR ARECIRINGNGDSIRRIRTEPRSA SR IREY tReffdtM&tion was
actually ingqﬁt%@éﬁg}g particular patient for whom it was prescribed. In various aspects,

predetermined _ , ,
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 |[EM data via multiple IEMs ensures comprehensive data reporting,
e.g., data generated from multiple ingestion events of multipie 1EMs over a time
interval, data generated from multiple IEMs ingested at approximately the same
time, etc. In this manner, comprehensive IEM data may be provided.

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

In various aspects, the IEM data 200 can be associated with other data,
e.g., é personal event not associated with an ingestion event or a response to an
ingestion event. A personal event includes any parameter or circumstance
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actions based on the verification outcome may be taken, e.g., alerts may be sent to a device
associated with the prescribing physician, etc. 2.1.1 IEM Data Environment In various

embodiments, IEM data 200 are generated, received, gathered, etc., from one %(%%?r‘is%y of sources
and comprisg%?ﬂmﬂ@gﬁﬂctures, content, types, etc. The IEM data enviranment NAUdes at least one

of an IEM data source device, products, events, patient specific parameters, IEM data algorithms, 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 ingestioPSEAGIAAPRHEIR 2 RETSAR SitheRtl 5 \GUERTIFRANLR LA5RL o RBA#H I an subject and /
or other persgsaieyemisiahbeidypasirabideriar examiisngol datevipeosesseshdatdivaghregated data,
combined data, %ata from I\/ariOLﬁ s%frces eéc. Tr}]e Rroc ssed qa%(]incl%de rfo(gﬂe%a a%e, data
processed £&%ofdi %rf,g %a\/gyi%?y of rth%cgi%, %?’ge.i, oyllgorﬁhr%%sgﬁc as El\/roga?a aellgorl ms discussed
below. ligure Bhiesticgesp&Rhdadta endiveveigdinit 104 associated with the IEM data framework 102

o Figure 2 ccorfjocoe pbRdeRi e EM. o SEuOBmeny 408 e, for example, 121

data source device , products 3 , events patient specific parameters 306, IEM data
algorithms 308)tdierage rdrsshttaieyanabitivd ierihiulrats and/ prheariEaedataSBource Devices

The ingestible, eypatmaykardiEMh data sRuISR HENIRRRIBORHE b e RicpxnBHIRHB¥ices capable of

gathering, collecting, generating, receiving, storing and / or transmitting, etc., IEM data. One example

) . |
of such a dediRUSA FRIBRAIAT cSPaFEHTBledthamREPBALISRA ST ﬁ%ﬁmt%@collection,
generation, iiRfigtRiall @NgMissiOphSicmetiddiedSuab. a Arierpshigkammyibesintegiqied or associated with

the IEM dat%gr?tlilfﬁg(ra r%?l\éic%%sé% ce)in-li-rii1 i\ga%lL\J/laFtartaal’t, 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 to data associated with the
receiver for validation purposes.

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

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, efc. 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 sampleé 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, predetermined
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source devices 300 may be embodied, for example, as ingestible devices 300a, receivers 300b, and /
or health devices 300c. In various aspects, IEM data may be related to various devices. For
example, a device may be an ingestible device, an inhalable device, an inj | ice, an
implantable W&/?@é‘?%#%%ertable device, and an imbibable device. The fcrﬁ‘zg}g%g&’r%% e embodied,
for example, as a microchip alone or in combination with other structural components, each capable of
at least one of ingestion, inhalation, injection, implantation, insertion, and imbibement by a human
body or a non-human body. The ingestible device mzﬁ/ comprise, for eggﬂnjé{)le, a microchip. The

microchip &) IS iRaseR ABLHAY BRIFEYRA CHIRP MR MBKIE AN Rt e ARERHEAX S IiBEdded in, or
otherwise integwpsoravitbsadngsitationhe gregcrifrepbyticiEn sigstem, infra).  The inhalable device
may comprise, for example, a microchip. The microchip may be independently deployed. The
microchip may also be attached to, embedded in, or otherwise integrated with a device. The inhalable
device is capable of ascéthihifd/pRadanEeiigrmentiated 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 paraneeres)bedimantaldibhdaise2 (e genaiiesbdeaam@dnsaiared.  The

injectable dgyicq BiaprRTPASFaek, SAUBRIESS AR AR amiCkoshiR e hevifdspendently

deployed. The microchip may also be attached to, embedded in, or ott%?rvxiiﬁ%ne rated with a device.
i n, e.g., time of

The injectaff@eR\iEe is/CREBASOVIIAMIRY bR AL IeaSL CRaAR
injection, id@6UF@@P&!%OE@é,?&iﬂi@@t@%ﬁéh@t,mrﬂtﬁp@aiﬂ@rﬂwarﬁémgtsEmejmjaectable device is
capable of i%'ection into a human bodg/ or a.non-human boig/, e.%. inj ch‘tég(n riwqt?ethve I(,iich(ilg_grLatory system
of a human B88NMS 7308 HiBTEgEERIGHESmal EorRHFRE Yresan DI S RS0 RIS Tthe microchip
may be indeprsiwrntycieplonedsibeoniarat bismme atsmable attaemedain g dsedifidddn, or otherwise
integrated with. a device. The implantgble device | ﬁEﬁQl 2 Of ar i@i [&meter(s) associated
with implant%#gﬁ? lg%frt%[?eero‘?ﬂslr%Bfgraya%%%,a:)a%é%%oglc pg? r%geﬁger_ét@ucﬁ%as eart rate, EKG data,
activity manameéroentaidie, gertipeain estaniwinierskon aduypopssdaiect respratbrdata, fluid status
data, heart [ﬁ}ﬁjé{&r ARG Hper 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 |EM data aigorithms discussed

below.

Figure 3 illustrates IEM data environment 104 associated with the 1EM

data framework 102 of Figure 2, according to one embodiment. The IEM data

environment 104 includes, for example, IEM data source devices 300,

products 302, events 304, patient specific parameters 306, IEM data

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

The ingestible event marker (IEM) data source devices 300 include, for
example, devices capable of gathering, collecting, generating, receiving, storing
and / or transmitting, etc., IEM data. One example of such a device is a
microchip capable of or otherwise enabling or facilitating the collection,
generation, receipt, transmission, etc., of data. Such a microchip may be
integrated or associated with the IEM data source devices 300. The IEM data
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In one aspect, the implantable device is embodied as an implantable receiver, supra, for receiving
various data. The implantable receiver may also process, store, transmit, etc. the data. Various other
implantable devices include, for example, heart monitors and the like having a microchip to ascertain
parameter(s)‘f"g.a’}%@ziﬁ’ fate, heart pressure, etc. The insertable devit Wé%“%’?ﬁ%ﬁ%, 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 insertable device is capable of
ascertaining parameter(s) associated with insertion, e.g., time of insertion, physiologicgﬁg;ameters

such enviroPPYEFRALERESRIGIMANREMRAMAT e SXIRe'aspadndrstible dayiceR embodied
as a microcha sNRsHaEICH | \aResos e ity Rigxpeeoely for rectal insertion, vaginal insertion, etc.
The imbibable device may comprise, for,example, a microchip. The microchip may be independently
deployect The midfbER IAPHRE b SR, BRI h ERHER I Ehated with &
substance, exgimna!potatiteiselatepnte duiidoestibrsdevies e emgeheatablEngeiitaipatiejdetabkeis capable of
ascertaining,paramete ' Awith imbibi Q.. ime inkj i i parameters such
as environr%jegr\l’{g%tg'r&té(]rﬁl %ﬂ%ﬁ%@%ﬂ%&%ﬁm é%’:r?%ﬁi%r%eé \gé%’eé)t{c?#g i‘fﬁg?g%gg géeq\,/%ge is embodied as
a microchip Ereifaregbing t@whemmmaiwﬁgra@@m@,ma@g@ma@ @'*@f‘ﬂﬁ_& Q\W’ﬁ!lqwing, may be used
as a medicatinn@ition witH UM GetVafelamereRg asapriatpd MR pemiRistitioprof a therapeutic

agent, etc. For example, administration includes, but is not limited to, parenteral administration, i.e.,

administratibi9 s e mdahala bare iRiSSH R SUG IR BYRISRIBREAHP 3y REHITEIRSMENHPY Rravenous or

intramusculgpiRigcEenyosiRNaAtRGman bdaysome aspects, the devices are capable of ingestion, Le.,
entry into the alimentary sr%/stem&;la human bodg or a non-hum?n; inhalation (ejther the device or a
|

substance associat88 {IRFTHRIYEGIES &G SATRAFG LA S MR GaR SHSQSHR ts! fife devices are
capable of imestiohipnseytioniridypentaiinl degidpsdmbibing;ietochiptonapad bmatidaddyior a
non-human pody. The ingestible devices 300a er L collect | generate | fj ta via various
methods, e.g’, ?r%%es |0%Cﬁr’?ﬁr%éf) i@%‘i\ghstev@ﬂ%%ﬁ?r%gn%ry %y@t%r"nczéc[d 'gtgf%éia, %ah:_rm% F%g?,loetc. Further,
various ingdEtiMIeyetamt méaker data source devices 300 communicate the IEM data via various

methods, e 0., wirglass alad S RIEHEY BIRBIASSR RS e fRllowing are examples

of the ingestible devices 300a. _
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, &.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., inhatation
time, identify an inhaled substance, etc.

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

The implantable device may comprise, for example, a microchip. The
microchip may be independently deployed. The microchip may also be attached
to, embedded in, or otherwise integrated with a device. The implantable device
is capable of ascertaining parameter(s) associated with implantation, e.g., time of
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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 compasitions include an identifier
and an activi938HY**587A\n IEM system described in POT! US2008 / 52845 Hifgd #&t1iAry 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 digestiverfiRiBniatianap RIFPSi PRSI S RUFRigR AL ERIer NP IRrEa Y We associated with a
physiologica daeatiens - 8ati)Sislapdrares, Gaveesty skind-éepensl aasigngliefithe datd, During use, the

IEM broadc&\ﬁts a signal whijch is received b thetpersonal signal receiver. The IEM data
associated UHtA B Eﬁ?ﬁ%l?@ﬁ' ﬁ'rﬁ@fﬁd’@%t? Shef ﬁata, e.g., physiologic data generated by the IEM.
Examples are deriveshmeties;t elige, iptpicedasid phygieads datddoiddrasarariauiantadtiécs such as time of

ingestion data; combin r jeri ri i ' [ etric data such
as time of irﬁa(é@slt\llgff gﬁagadrg%ﬁ%\%&%&%@éégﬁﬁﬁy%ﬁﬁm%ﬁ%\gﬂl% gé%#(?é;ggr% IEM data, e.qg.,
derived mepicsessl storedrabisrad, misiribs cajgregbasaugitinairiouasigiliedejicaata such as time of

ingestion d%%aﬁaa]@H}%MB@?@%M@W@&%M@%M sahaipacRicRdmbYsialRgiRdata such as

ECG data, temperature, etc. controlled activation ingestiblé identifier described in POT! US07 /
82563, filedPeaBIsEeS);, 2ab7hARIVAER NGRS BB Sitions such as pharmainformatics enabled

compositions. Thergeniedremstiation imgestikigrdentdiessdnmile araptnied astivation element
that provides for activation of the identifier in response

, the presence of a predetermjned stimulus at
a target sitd'IFTREYRLAY b%‘WW&QWXWQIWS%a}Li EEg}&@ﬁP%@&Y@%%?@?E’A%ﬂt e
ApplicationscS efialddaeaif) 34 Ofrided Miztphiad2008 adwites RREDireswdtableddmtive is
communications, iec oIo§¥I combined Witlt'le s‘jdé‘éé‘goﬂt%ﬁd@ 5%%@&%%0%%?%%%%9 such that the
| r

medication Egﬂa\? etf%n S TSNS REFALSR orT s existence. The system further allows in-body data

transmissiomwtiﬁe,am:;m!ekig'g:MWdebw&mﬁ&@ﬁaﬂ_@B@Méﬁ@ﬂéﬂﬁﬂéﬁgstmocimed with

RFID technipoy, oneTblieh 12 RRENETaeROb L EHBBAISYIGES GRRARIR Bf receipt of IEM data 200,
e, ple, via wire

Receipt may or exa ess or wired channels, etc. The IEM data receiver 300b may
also transmineeiansalisagspriatacait) mskpmesEuylectsciBb nSRIt@RayASHRAI &SIt may perform,
facilitate, orgpable 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 associatetPuRRIRARF-ERVISSAPRY SOHBTIRGRIEBEP!e, @ microchip. The

microchip may be independently deployed. The microchip may also be attached
to, embedded in, or otherwise integrated with a substance, e.g., a potable
solution or fluid such as a beverage, etc. The imbibable device is capable of
ascertaining parameter(s) associated with imbibing, e.g., time of drinking,
physiologic parameters such as environmental content / fluid identification, etc.
In one aspect, the imbibable device is embodied as a microchip and imbibed
together with a beverage. The beverage may aid in swallowing, may be used as
a medication, etc.

Further, the IEM data may be associated with administration of a
therapeutic agent, etc. For example, administration includes, but is not limited to,
parenteral administration, i.e., administration in a manner other than through the
alimentary system, such as by intravenous or intramusculiar injection or

inhalation.
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The IEM data receiver 300b include personal signal receivers such as patch receivers, e.g., removably
attachable externally to a human body or a nonhuman body; subcutaneous devices; implantable
devices; external devices, i.e., devices which are not designed for attachment or oth%%)ermanent or

semiperman‘é’ﬁ’[ PIHEE With the body, e.g., a mobile telephone. The foIIoWéUQ?QO%’Q

l5Ies of the IEM

data receiver 300b. The IEM system, POT! U52008 / 52845, supra, includes an ingestible event
marker (IEM) and! or a personal signal receiver. An active signal processing personal health
signal receiver described in PCT / US07 / 24225, filed November 19, 2007, includes a receiver
associated with a HoRRMe. 8SABEIRtiFAYICRS RitnhRRAR DriRgRTHPIL eodRiredHAdlfed to receive
and decodexarsigiahfamen ot Wiriianssaiiesrdieirislesatechingigioicehadythe ddieshealth
devices 300c ig]%igj%multié)le dev{c%s éﬂ% m§thods associated wit% E#he Sie ices) associated with the
IEM data 209. RELT BBVRER'SHHE X % gmﬁ?e,%afdé%ﬁék‘% g&t’ adyr '31%8, store, transmit,
receive, or egpentistoevivesieatecdatEn encfudjecfitre it i2fPantati@oardurdcation may be, for

example, vi%\%{s\%ﬁs%ﬁi\%\{i{gq @%@Wﬁ?gﬁ&lg%g %rﬁ%%egloetf ay also transmit or otherwise

forward data. ious aspect a‘receiver 3

b may perform, facilitate, or enable various

other functions relabsingesdine/dexigemd0la eather dapllackagpnesaiscl Bk daifcuiens to store data,
process daig, £iGs metib¥aIigYs aspesionimiratbdeMcriBOABAKRREFEaRGRable, implantable,

semi-implantable or otherwise associated with a human b0d~§ or a non-human body. For example,

"intelligent” SHRARTESBCPREIHIBHRIENt REHSS, YeRGEREBR

8L FPRAKHS I BRRERE refrigerators,

etc., may beiéwiessated thivanigHsaenfiguEiantaAfaUsRb DS IRthieslerm, "Inkeliégent devices" refers

R e e R M R R

of the ingestible devices 300a.

ge.,

wirelessly transmitted
xamples

A pharma-informatics system described in PCT / US2006 /.016370, filed
April 28, 20086, 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 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 presentin a

physiologically acceptable carrier. The identifier is characterized by being

activated upon contact with a target internal physiclogical site of a body, such as
digestive tract internal target site. The personal signal receiver is configured to
be associated with a physiological location, e.g., inside of or on the body, and to
receive a signal of the IEM. During use, the |IEM broadcasts a signal which is
received by the personal signal receiver.

The IEM data associated with the 1EM system include personal data, e.g.,
physiclogic data generated by the IEM. Examples are derived metrics, e.g.,
processed physical data to derive various mefrics 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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IEM data 200 also includes IEM data related to products 302. The products 302 include, for example,
an ingestible device / pharmaceutical product 302a. One example of an ingestible device /

pharmaceutical product 302a is an IEM mechanically associated with medication. The IEM may be

mechanicallwgs 4R With the medication in various ways, including extetnal 3903 K& 1to the

medication, partially integrated with the medication, and wholly integrated with the medication.
The IEM may be affixed via various means, e.g., with various adhesive or formulated substances. The
IEM may be associated with the medication at various phases, e.% durin%ﬁa medication

manufacturfP[FERISSEWANATNLS PEYRIOIAYIF ARSI RS dINRB ISR d#hg process, etc. 2.1.1.3

Events  UoMisiabal 206 wathesdntilytiep tHatmpekitetdooevanis 304 phgsialegooalaesiciis, event
parameters, e&g Fu&%%%%ﬁn Igts inclyde time of ingestion of a medication, dosage and identity of
medication £ F@t RGERHER; %'ﬁ%'. Events may include physiologic events, e.g., respiration
rate; environment# eveintdlied.gotiaimoficgsstindaddoatitatgasyipbeg asEhlofldSHédication, use of a
cardiac resusgitati ' . Pati ifi t till further
cluces cal i b e SR o e B o6
pertaining tinfgrmiioRicaapledernrapasiioniplé aaentaked sobrpendneryRienipislieratients.
Examples of pafien SRREHf-RAaSIRS LsHER PSIRINGiE S MR v MuiplerRadentifiata include

aggregated patient data, patient population data, e.g., combined patient data Whidg. includes various
predeterminBASSH9BSE i8rthgRras§ARAR] ANEdterBing SHIMICAAFELEL 4L Bhding to identify a
particular patiapégr an aspect in which the patient has a privacy interest, e.g., name, age, diagnosis

and / or other data wﬂich tt]g Bﬁtient wishes tto retain as gonfidential g/r_partglqgisclosed to the public.
2 1.1.5 IEM Data '&191 RN arma informatics system descrbed in U.o.

Applications Serial No. 61/034,085, filed March 5, 2008 includes RFID and
conductive communications technology combined with medication and/or
medication packaging such that the medication can be tracked for the duration of
its existence. The system further allows in-body data transmissions while
addressing the potential privacy and signal degradation concerns associated with
RFID technoiogy.

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 aftachable, 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 céntact with the body, e.g., a mobile telephone. The following are
examples of the IEM data receiver 300b.

The IEM system, PCT / US2008 / 52845, supra, includes an ingestible
event marker (IEM) and / or a personal signal receiver.
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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 data, for examgle, includes
individualizegﬁgflg(ﬁ?‘]éﬁﬁ 306a and multiple patient data 306b, e.g., patié’r?t%%%ﬁ?g{%% tata. The
IEM data algorithms may be related to aspects such as data processing associated with the IEM data
200 generated by one or more ingestible devices, e.g., an IEM system. With respect to IEM data
processing associated with an ingestible device, aspects include, for example, transmission of the IEM

data 200, IEM datAprRResHi aERMSaRINGinF S r8L RRAIA MoV SRR Folpsiired dhg aspects.

Transmissigrcaspeeisof ¥z vbgaficandoatlgattims meyintuleichon exeante asmdidasion schemes,
coding, and e{f% %%ag aspects. The transmli]ssiop aspects i C#Jde, for, exarrpfole an?log, digital,

spread spectiih? ReMLRARGR EA SR SldsRBLom 3

8 gn%qg&’ e Lllirsescljon aspects
include, for exainplandriplitudeansmmhallbfion smigleisivlrbanchiterdutadions foegiemhimnsigedulation, phase
modulation,tﬂg%%@Ure amplitude modulation, and space modulation methods, etc.
The health devices 300c include multiple devices (and methods
associated with the devices) associated with the |EM data 200. The health
devices 300c, for example, may gather, collect, aggregate, store, transmit,
receive, or otherwise communicate data, including the IEM data 200.
Communication may be, for example, 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. Exampiles include
functions to store data, process data, elc.
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 inteliigent scales, intelligent
blood pressure cuffs, intelligent refrigerators, etc., may be integrated in various
configurations. As used herein, the term “inteligent devices” refers ta one or
more devices capable of generating and / or communicating data, e.g., wirelessly

fransmitted data, via a communication channei to a destination.
2.1.1.2 Products

IEM data 200 also includes IEM data related to products 302. The
products 302 include, for example, an ingestible device / pharmaceutical product
302a. One example of an ingestible device / pharmaceutical product 302a is an
IEM mechanically associated with medication. The IEM may be mechanically
associated with the medication in various ways, including externally affixed to the
medication, partially integrated with the medication, and wholly integrated with
the medication.
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The digital transmission aspects include on / off keying, frequency-shift keying, amplitude-shift keying,
phase-shift keying, e.g., binary phase-shift keying, quadrature phase-shift keying, higher order and
differential encoded, quadrature amplitude modulation, minimum shift keying, continuous phase
modulation, Ffis¥1984¥8h modulation, trellis coded modulation, and orthd§OARIHEGUERE -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 transmis8RIFAS R Pmafiiyed 1r dRRitdNRARR CHdle WBHURLIRYS AT 2SMEe? frequency
modulation jormuibRicadiaaasRectsiaqErerisy Bsampieiaakaitpisehemesatsaamble schemes,

data packet schemeg, and error code schemes..  The \géalke-up schemes ipclude for example,
multi-tone sEHEHELAREEh T HEHES megl‘f?&’%‘?&ﬁ% SR RLORRR T S St mple, unique
identifier forpatisah stant atieemesedication manufacturing process, efc.

2.1.1.3 Evenis

|IEM data 200 further includes data related to events 304, e.g., personal
events, event parameters, etc. Further examples include time of ingestion of a
medication, dosage and identity of medication taken at time of ingestion, etc.
Events may include physiologic events, e.¢., respiration rate; environmental
events, e.g., time of day; usage events, e.g., ingestion of a medication, use of a
cardiac resuscitation device, etc.

2.1.1.4 Patient Specific Parameters

IEM data 200 still further includes data related to patient specific
parameters 308, e.g., individualized patlient data 306a pertaining to an individual
patient and multiple patient data 306b pertaining to multiple patients. Examples
of patient specific parameters include physiclogic 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 exciudes data tending to identify a particular patient or an aspect in
which the patient has a privacy interest, e.g., name, age, diagnosis and / or other
data which the patient wishes to retain as confidential and / or undisclosed to the
public.

2.1.1.5 IEM Data Algorithms

IEM data 200 also includes data related to IEM data algorithms 308, e.g.,
raw data, processed data, or a combination of the same, which undergo
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The 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, checksums, cyclic redundancy checks, hamming
distance sch&fé&tUa¥Grward error correction schemes, e.g., Reed-SolgﬁjﬁHS&gﬁgé%‘fggmary Golay
codes, convolutional codes, turbo codes, etc. With respect to IEM data processing and the
receiver, considerations may be given to, for example, position, energy conservation schemes, carrier
identification, decoding and error correcting. The position of the receiver includes, for example, the

stomach, th'SRESSIRE-tHe Kgherdmpleshe & gp RAMASCREMESANIAEER ®hemes for a
periodic wakgpiddeiferdfoSANSEto bb yealsedtm suchriatsne ryieadgta PRIteIyarap)rces, is conserved

during non-awake periqds. . The carrier identification aspects include, for mple, Fourier
transform aﬁﬁ’l@@%,g U@Y@%?F&&%?%f?gﬁé%%s%ﬁ %P@@@%ﬁ%}e@gﬁ grﬁ’ﬁd,%és%"locked loop, filter
bank, matcipéitten; pogdatidnmEtacial such as use of previous knowledge about frequency to tune-in.

The decoding asp%?a%m 85:&_8%?@5;%{4{%&98%%%%% %gé%rgq? Ig[lﬁeg%t[)e?ve-iterated aspects.

With respect to IEM post-processing, aspects include, for examp etection, e.g., multiplicity
of identificativpcansitgassiviiied aspabe bihdatmed haarettet by one or more

~ ingestible devices, e.g., an IEM system.

With respect to IEM data processing associated with an ingestible device,
aspects include, for example, transmission of the 1EM data 200, IEM data
processing associated with a receiver, and IEM data post-processing aspects.

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 transmissioh aspects include, for example, amplitude
modulation, single sideband modulation, frequency modulation, phase
modulation, quadrature amplitude modulation, and space moduiation methods,
etc.

The digital transmission aspects include on / off keying, frequency-shift
keying, amplitude-shift keying, phase-shift keying, e.g., binary phase-shiit keying,
guadrature 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 muitiplexing.

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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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 electro?%%%raphy (EMG), and

electroencephaI¥YPANEY (EEG). IEM data processing related to EKGE$¢

,"%"?ﬁé’%(ample,

compression data, e.g., wavelet and ICA / PCA, R-wave detection such as Hamilton-Tompkins, etc.,
heart-rate variability, e.g., SDNN, standard deviation in a24 hour period, standard deviation of
consecutive five minute periods, foot print heart rate versus standard heart rate, distribution-based

histogram, etc., arfiISRA QARSI BEIHAC Y SaRtRR WRIErHBRABRBIES: PreENR¥Rita processing

related to ingpREARGE dREHE8SdOECEMIIearREpIfatiepdd Wehetaks, Galvanic skin response, blood
IEM data processing@related to acceleration, "gclud s, for exgmrgle, direct acceleration,
)

flow, etc.

which includes totANSHEHT 4RPd

ORRES Slufis-108 X AMRIS s PHELNE 56

Cly

IEM data

processing seledaabto optical includes, for example, hematocrit, 02 saturation, pulse oximetry, etc.
IEM data process!ﬁlﬁerelated ltP etggnr%%%tsui%e m&l%?glseg%r n(]a%em@r%!e utéo%% é[‘%w%?tgjé%k&eat flux, etc.

IEM data processing rEatad

0 sound includes, for example, heart sounds, valvul

start schemes.

The data packet schemes include, for example, data relaied to pill type,
pill expiration, manufacturer, lot number, amount, prescribing physician,
pharmacy, etc.

The error code schemes include, for example, 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, etc.

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

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

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

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

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

With respect to IEM data post-processing, aspects include, for example,
pill detection, e.g., multiplicity of identification and count in time aspects,
adherence metrics, etc.
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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, sleefb, total energy, etc. 2.11.6 Storage Repositories Ingestible event marker data also
includes dat¥’ ?ﬁf@@w"gtorage repositories 310, i.e., databases and! or 8&%@%8‘}%{&%96’8

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.

With respect to IEM data processing associated with physiologic
parameter metrics, aspects include, for example, electrocardiogram (EKG or
ECQ), 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-
Tonépkiﬂs, etc., 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., pﬁncipal axis modulation.

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

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

IEM data processing related to optical includes, for exampie, hematoctit,
02 saturation, pulse oximetry, etc.

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

iEM data processing reiated to sound includes, for exampie, heart sounds,
valvular evenis, etc.

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

IEM data processing related to derived data inciude, for example, sieep,
iotal energy, etc. |

2.1.1.6 Storage Repositories

Ingestible event marker data also includes data related to storage
repositories 310, i.e., databases and / or other storage implementations that
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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 BPIHEREE be associated with various computer systems, S re,
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., scheduled or ad hoc, various IEM data 200 embodied as medical data

may be conPRIPRCAIBHABRY HnR eHE ARGl P& BsRENIB sBEd 0 8! EIRAAIN M RRI& points!

componentsscludifiyaRhey Hhlsanmedathodie gaete msandaapeasitonsndiabatiewm for treating a
patient according tﬁ‘ﬁ?’ gatient cgstpmize therag)eutic reﬁ%imglﬁare described in PCT / é{SZOO? / 1068,
R dt

filed May 2, 2007 AR R O RIHG b Q5 Y Tiin SR ThES ARSI A bifent and using
the same toftiiler. drihendgpeiticpecio dreforottag o atiprditasas €l e paringamec deniigrding to the

patient physical pharmaceutical das hased o .CUS | ic regimen. The dosage
Baminisuae TR o oAt oall BB SN JEUEA 208 The tem
data 200 cospsiein{sinfohastioned sepasiorige Stién hrexempleameayldrtaiepfsatparcan be combined

with the dosms.%aiB@E@Q’&&A&tarmmiqarﬁ@@ampmsrtegsmepmawiH@am%r%-,l-7 Other [EM -

Data Sources In various aspects, various other [EM data sources 312 are / can be included.
Further, it iSABIEYHRAIPASARBIWNEM GatE T HORIEINE IO e CERREIP ISR fegated,

integrated, rafined §h¢: ¥iadneiiely sificeetbagridosistsiiatnd MM Haén 30 IEWFdas yestion data

related to ingestion of a medication are generated from an IEM data source device 300 such as the
IEM systeneIHEdrg EhBH i SRl S SEpRAOmAEAME N AEXRHBUEIUEIES: ©-Boncurrently or in
an alternativsefisaepe e chaohys) dlagit sl aiavstista 29 Card ssdimt am eteticaleiganermates by a health

device 300c such as %ée stem for monitoring and treatin @@od namic meters, supra, is
generated At WirEH ﬁﬁt)g nzr?ﬁﬁpéép}% ﬁg%r?g%/lr%%?g’lr%%%%/er %g/ﬁerijé%l&r ALY Cg)L({)Sand the cardiac
physiologic paitetsafeaggoegated for onward communication to an IEM data system such as an auto

efil syster. T ksl R R RaRGg iR aous fslom s e, One cxample

is continuous field tomography, e.g., el’ectrlcalltom . e continuous field tomography
method is d&€8tipgd inadiRNUSSCHEIBE A BRRERIBICSEARIRGS BOrAPRUORIGIEBAN&A)2, 2006. The

cardiac datayincludes raediac - gsnd PRIAREaIS: Atayel secinaabrataifRiecipisaligpplications.

Using ET, various cardiac parameters are measured, such as stroke volume, ejection fraction,
dP/dt(max), AERge st aHeR kNG ERAtom N hRETENT S itp e '8y 2381k %’oﬁ%&‘ﬁéé‘end diastolic
volume, andHaRpdangtiegice e faigactomeasuiemnanis apay g ase thiwaelivg fortifer various

performance and wellness diagnostics, / inferences. For example, an ejectian, fraction parameter may
be used as BRIV IeR Bt Ve el AEFaRy Barrel Aidde oUsiomized tnerapeliie

regimen. The dosage administration information from the patient may be stored,

for exampie, 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 cusiomize the therapeutic regimen.
2.1.1.7 Other IEM Data Sources
in various aspects, various other |EM data sources 312 are / can be
included. Further, it is noted that data and / or IEM data 200 from muitiple

sources can be aggregated, integrated, refined, efc. via a variety of methods. To
illustrate, [EM data 200 such as ingestion data related to ingestion of a
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The metrics generated from the continuous field tomography include, for example, velocity,
acceleration, and displacement. The clinical data derived from the metrics include, for example, left
ventricle stiffness as well as ET proxies for other physiologic parameters such as ejection fraction (EF)
and dP/dt. WA aspects, the clinical data may be combined with”tﬂ??é?\%"i’f&f%“ﬁg provide
additional information. The information may be useful, for example, in various diagnostic and analytical
pursuits. Comprehensive patient-related data displays having clinical data and IEM data are described
in the U.S. Patent Application Serial Number 61/076,577, filed June 27, 2008, wherein various ET
physiologic %&Fﬁ?ﬁ@f@?@%@e@é’@@ﬁ’dﬁ%@lﬁh'gﬁﬂ@ﬁ@rﬁ?%ﬁﬁﬁ@%‘?iﬁﬁgs@ﬁﬁa%fg‘ﬁlé@% together with

IEM data suglasmmedisaiesirgestiendioeirbres! puch entlisniay, dhaEtiicacyiwdithe medication
therapy may be gauged. 2.2 Hub The hub 202 includes,a gardwarra%]ievic% software, and / or

communications ¢ Wg)%g'\ﬁglﬁggr%'t‘é @gﬁ?gﬁ% ) 591'8968 HaHENS3f the same which
generally fupstiidictparamaiersicategbediaMdbtea?08aith desiog 360eising) atoegsysi@nipulating,

displaying, PP Eer nlgﬂhs réqxé ?rrete(ﬁlqs %HQ;%W%M?%QFH%&%% 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 refili system.

To illustrate, cardiac data is derived via various methods and systems.
One example is continuous field tomogréphy, 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, etc. The
cardiac measurements may be used to derive or infer various performance and
weliness diagnostics / inferences. For example, an ejection fraction parameter
may be used as a basis to predict ventricular synchrony performance.

The metrics generated from the continuous field tomography include, for
example, velocity, acceleration, and displacement.

The clinical data derived from the metrics include, for example, left
ventricle stiffness as well as ET proxies for other physiologic parameters such as
ejection fraction (EF) and dP/dt.

In various aspects, the clinical data may be combinéd with the IEM data to
provide additional information. The information may be useful, for example, in
various diagnostic and analytical pursuits. Comprehensive patient-related data
displays having clinical data and IEM data are described in thé U.S. Patent
Application Serial Number 61/076,577, filed June 27, 2008, wherein various ET
physiologic parameters and derivations such as EF and ventricle stiffness are
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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-IEMprhysiologic data. Examples of non-IEM data include he]g %Fgé%;o%%%ﬁ?te variability,
respiration, Bﬁ?g QfﬂgﬁiVity 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 EM data framework 102 of Figure 2,

according t9oREYSALBaREH R AR 5385 HE AR SRR RaeSY SRS defdRa8YEy . personal

communicasiisgryices biisasiations rasdicnobileretephonesbe gddershinal 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 EM 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
appliances may include additional functionality such as sensing or monitoring various physiologic
parameters, e.g., weight, heart rate, etc.
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Mobile telephones include telephonic communication devices associated with various mobile
technologies, e.g., cellular networks. In one aspect, the hub 202 includes an IEM data receiver
embodied, for examPIe, as a receiver such as a patch receiver 400; a personal communication devices
such as a halir8id'tide 402; a base station 404; and a mobile telephohe GBI 4PHE 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 &z&tﬂéﬁor 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 attachaple patch receiver 400 is the personal signal receiver of the IEM system described
i POT Us2008 | BOB R g A Ut R AL HEF I o RUH SOHES Forab a5 a mobie
computer”, pwehudesidaioanaopiepoenifi)ting delieesheteimsg cahpyttms|aded functionality, e.g.,
typically having a displ een with hj fungtionalit iniature keyvbo Types of
handheld dg\(?i%ebénl%clﬁu eO?%eeg%%%%g}g%pgrgs%gg%%igﬁ‘ﬁj?gf %é&%%%%%%ﬁ%ﬁg%% cl?r%g%t and output
combined ir&00h intigtingreeseivirgfateringdeanirgiatodiigienlagsgtanesesiinggEintegpated data

capture devﬂ%%ﬁiﬁﬁﬁﬁ@%mrég{g fgguency identification (RFID), and smart card readers, etc. In
various aspects, the handheld device 402 includes software, e.g., a software agent / application,

associated with thé ENIQHRASRREL 08 T2 203068/ IVERIDENBTBLARRATBIN HECRIEU @ Cthe software is

preconfigured yiss s fig ENedar e mhamHadie doeisiet i wiausalie dutdheeconsymer, ie.,
downloadable from a website; or a combin ionﬁ%& same, One fﬁﬁ{é%le of software is an auto

refill applicafid PR IPT A IRKSFAELERitNaR- T R e e Y8tRM%ed prescription

refill functiotigta. Examples of non-IEM data include heart rate, heart rate variability,
respiration, physical activity ievel, wake patterns, temperature, etc.

Communication of the [EM 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., persanal communication devices, base stations, and
mobile telephones.

Personal communication devices include, for exampie, 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 deskiop computers
and laptop computers, and intelligent devices / appliances.

intelligent devices / appliances inciude consurﬁér and home devices and
appliances that are capabie 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. Exampiles of intelligent devices /
appliances inciude devices and appliances having refrigerators, weight scales,
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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.%?azmﬁfﬁ‘?gf base stations 404 are computers, e.g., servers,Pﬁzg/ggﬁ%%%?ﬁ&ters, 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 communiQigh IGiEVISIBAR TPk dTBRISATHHHY MRS PedRidd MEUQBRE4REBESe station 404

includes thesfunrctienialily daaviietaasbeteelyeandis editelessyrisaosantydaleh eg., IEM data 200
received from and transmit%gd to the dpatch re.c?iver 400 anqti the Internet, Furt[heE in various
4 ratk

aspects, thE PAEBSHBR™ "ﬁga‘f?fhc%%ﬁgryaﬁ'g QARG PO PEAE Fated Wi ﬁtéhge.&;lrcomrmnicate with,

various devgtes. Such devices may generate, receive, and / or communicate data, e.g., IEM data 200.

The devices i”C'U.%E,%gggé@géﬁ?@%m@gg%m gegHRLleararaisy Pl madegglsac. 9, Cevces

capable of receiving various Substances an ucing a combined substance, dose(s) of substances,
etc., pharmatdutae ¢e mesile deshtrones, citeifigdnar de@iveedSuch as scales, blood pressure

measurement deviges, SXgERiSE FRUREISDE PreludERashMEI FE a5 arapIBisldarbody weight

sensors, motion sensors, position sensors, e.g., bed sensors, chair sensors, portals in doorways,

refrigerator BRIMBIY AR dicBee el ThARRIRRISHIRFEIELAO0; a PeiseNALERR RHEHHEING 406

includes, fopg¥aBiRcHeyicehanaR«1g dslied 40208, st blatelecimniese vierdlsiesl for mobile voice
or data communication % er a network of specialized cell site base stations. The mobile telephone 406

is sometimdERRAMISE Y referred to as "mobile”, "wireless”, "cellular phone®, “cell phone”, or "hand
phone (HP)". |7l gt te tedvetaslituidohodss fimctivanabla, tatapdemeg patrious etbastiments of
mobile telephones.m uppor. n iti ic e ' ch as short message
service (SN{gf?é\f'?&ﬁgr{ﬁaesgs%%é%g%%:ﬁ%%ﬁﬁ%%&%&%ﬁg %% gc%c%eéé%ﬁﬁ#h% Jet, java gaming,
Bluetooth (gresrmesegddatabvuizetdy @itaohitseenédaitatecs bamerabafil 9idesaecorder, and MMS

for sending Rid4RIHUNG PBPQ&%%YH%%&&%&W&MM@%M'% feleabangsconnect to a

cellular network of base stations (cell sites), which is, in turn, interconnected to the public switched

telephone nARSHEEESTIRY S 8 REINd I ATRSR AR SRk eRQy dfeame At pIvsrdsSirious

embodimenjgiefaphils, telepleneceaveonne¢hiy e imitaneir! deasha-papigngbihich can be
navigated using the mobile tele,g)hones., In various as&/%(}:ﬁt ,them biﬁtelefhone 406 includes

software, e.§:9a SURGHARBSRETRIANRLNDN, QR8 FUshI§ aﬁ?\% fERroa CHIREEYEMmple is an
auto refill appiTasion edated doggriategratedr witthan Etoyrstilinsystenittfac HGTe al8aodsted
prescription rggg‘{gngﬂopg In various embodiments of the mobile telephone 406, the software is
preconfiguré e.,’corﬁlgUrabIe by the manufacturer! retailer; configurable by the consumer, i.e.,
downloadable fronT bewetrsithelol deviceltidtiaisofréiersthie as a “mobile computer”,

inciudes, for example, computing devices having compuier-reiated functionality,
e.g., typically having a display screen with touch input functionality, a miniature
keyboard, etc. Types of handheld devices include, for example, a personal
digital assistant (PDA) having the input and output combined into a touch-screen
interface; and enterprise digital assistants offering integrated data capture
devices like bar code, radio frequency identification (RFID), and smart card
readers, efc.

in various aspects, the handheld device 402 includes software, e.g., a
software agent / application, associated with the IEM data 200. In various
embodiments of the handheld device 402, the software is preconfigured, i.e.,
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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 498,{% }@Mg tached to the
individual's %%ﬁﬁlgf&??gf’g 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 dataﬁtéansmti/ssion and /.or ung}lét@ori%ed access to. the sensitive data
|

are avoideFCMIE{RER X HifoleauiReiEes t'f%aﬁsﬁb‘ g RBIR Y AR F9 GTHRG 58 "One such

combinationdsvan Hokbiiatare ceivelrsiR0brsachrabitizigatitine aziver. 400 in communication with the

handheld device 4Q2 or the n?o%%%éﬁﬁg%ogea]eo?%tg%ﬁl ﬁ%%%ﬁga\’,?"%m‘%%} receiver 400

wirelessly transmi S TEMARR 20010 the mobr ephon ng a receiver and a software agent
available thietegrat@tiavidcaivenicf nefdl mysite tildppibinesas oariRe SeRCTPNPaA{IP00. A software
agent, e.g.,feﬁﬁgﬂggation, processes the ingested reported data 200 and displays various information
related to the IEM data 200 via, for example, a customized graphical user interface (GUI). In some

aspects, the softwhié BgsaigjetiemnmAladnshises st sretiiRaYsiREe ISHiCaRfELi Ol e., recognizable

to a user agRRighAEHI A MERIDISI MEIRNEI G 0lsoBMRIe PIPMamS SdIsirsodrietislevices,
communities, etc. To illustrate the foregoing, the IEM data 200 ma¥ include daﬁa aSb[gut an ingested
TofilS lt‘%lI

medication 2PRES MG \RAFD F P TE DIBBPEAEE ML R SFENTh Y CbATA the data

about the medigatisreivea sr0deieminatmsdaitienregiorarsudpas eeifivatioet that the proper
medication has been ingested at.the proper time, the software di e [ scheduled to
alert the in "18%'% éﬁ%%%%ﬁ#%%%@ #\%%rs ggﬁré%%ﬁ%&tﬁ%ﬁ}’tﬁ%@%%é t?ﬁgogjr%%%@@?g%ﬁy reminder
and removingskmpoooyauicesabydoatairherritnisigesbinkice ngeppliancase €l adisplays a

standard mg;z%%%% t(F]géEg%i&Iual notifying of the medication ingested and the time of the next
dosage. itionally, the software agent may include functionality to generate or facilitate a

financial transactidh Vrione aseesiielngpersetiahemd8bMarR-ATEeSIRIATARS verification that the
proper medigation;has RReR Ragsiad AbdhemeRsEAINS Hesabiass agepiesnaiatas a

predetermined Chaéi% for the ingested medication, the verification service, or both. The charge is

transmitted TP ERRRILIR IBROEPURIGLRRMI 08 BHIRE AL RO THEHER RV SN 1EM data
system to a&gmwﬁgcgygeghasa@qm@dwith the patient's financial

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

Further, in various aspects, the base station 404 may incorporate and / or
be associaled with, e.g., communicate with, various devices. Such devices may
generate, receive, and / or communicate data, e.g., IEM data 200. The devices
inciude, 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., iread 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,

efc.
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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%zfgﬂ@fﬁsgf time the product or service is used. In another @fgﬁfgl@?%{ﬂyaﬁﬁgaction 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 assqciated with therapy delivery, i.e., delivery of a

therapeutic substatt@ MRRile elrrhena 0B inphies JPHRIAPRIRICSHISESALER RitRide medication.

Examples ofibaraneisioeventis Bekiemraseincdesibdifationbitis/aing carghas resynchronization acts.

Examples of thera eut{c services inglud administration o{ ther euticts ,theraqﬁutic cgpsultations, etc.

2.3 IEM DafP SR faton ey %‘ﬂﬁ&’ﬁg%&%ﬁﬁ’?%@aﬁg bﬁ@ﬁ?ﬁaﬁ&%%?g‘comep%}ﬁeﬁﬁ software

component teiadhcorectdisisicatiine s ampanaatoaskelbddnasvorkbilsysteimedessid subsystems of

the same, W&'&ﬁa@jﬂgﬁ@@,fu#]&igngﬂégr%yi ﬁdssﬁ\gﬁg, i[:;5;;tion, activity, etc. related to the IEM data
ata sy

200. The IE stems, for exampfe, collect,'manipulate, calculate, transmit, receive, store, and /
or otherwise comniuaiditoateds stipuitshusichdurnicnesh a telapAeNeENRIHRHE system is built around

a predefined AusinRssfungtiaBIeIisR.ARE infrahisaviadhs Yaliiat GamewordOne or more

IEM data systems may be integrated, interoperate, intercommunicate or otherwise share or further the

collection, rAARRERAHER SREABHIGH MrSSEefmRIYR UM AR 195 iresaringiie@ated to IEM data.
Further, one,g&BCsEMAAE SYBIBIOMIRY IPEcASSO GARE dalihin® BIas oRPhe Ssnmetgigl systems. For

gy R Y D AT TR e T
otherwise sbeargliogfarilecdbaiblptateselntbddeivilemeitimbodioremsref coorifeercial systems.
telephones connect 1o a cellular network of base stations (cell sites), which is, in
turn, interconnected to the public swiiched telephone network (PSTN) or satellite
communications in the case of satellite phones. Various embodiments of mobile
telephones can connect to the Internet, at least a portion of which can be
navigated using the mobile telephones.

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

Further, various embodiments of the hub ensure privacy requirements via
oredetermined methods, e.g., an IEM data source device 300 ingested by an
individual transmits sensitive IEM data 200 via body tissues to an IEM data
receiver 302 embodied in a patch receiver 400 removably attached to the
individual's body. Signals associated with the sensitive IEM data 200 remain
undetectable beyond the individual’s body. Once received by the patch receiver
400, various computing components of the patch receiver 400 cleanse and / or
encrypt the IEM data 200 for onward secure transmission. In this manner,
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The IEM data systems 204 include at least one component, e.g., hardware device, software, and / or
communications component, which generally function to provide a service or activity related to the IEM

data_l ZOQ, eg.,a com$uter to receive |IEM data 200 from the hub 202 andP%iTsR]I% t@&!}%M data 200 in
conjunction N amesuats

SHformation. Examples of components include a compu{er, areceiver, 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 EM data systems 204 can cogagerativeléénr indgﬁ)endently use one

or more of #&€aHAE CbRPSHVRS AL aRSMIBROH A6 PEEY HrEARSPER UGl system can
each accesscaciple statagemesigen.having IEM data related to patients and prescriptions and can

each utilize the IE ta for predetermined QUrROse(s). Eigure 5 illustraies exemplary IEM data
systems 204 asso'lécﬂ?ﬂﬁﬁrv\x#ﬂ%’es Iﬁﬁegg%éjd}r%r%%\yv%}&%?ﬁgﬁe ',ﬁgggé%lgjig %?Sgnée' eer?bé:)diment. The
exemplary HEighdatensiyettons 207 |hdludataforasiasn BRI Tenuiioak foo paipbiepasizeudd0dtision support

systems 2040 RUBKSILSYRIRTR A RAIBA lee s2 i nRehBK A atinoa ysteia 204e,

incentive systems , person commercial products / services 204g, auto billing systems 204h,

tracking sydtsraxaronie.itter R T esinah4 Sowjr SeBsl HaoF i EM<ata ROEIQ ¥8ta collections

2041, approyah Ry Iess G LEUS RSN Gt ENE MmUY BofiRansiabsistmaBR4merdod=M data phone
system 204p, and social networks 204q. 2.3.1 Feedback Loop Systems §e§dt()??ck loop systems
aggregate VEMO(REEHIGFRISe 8‘%\‘1’915%.@?@W&a‘%ﬁ?éﬁﬁ%‘ﬁ%ﬁﬁ%@é{ﬂf’e@ at& SHVALT provide

feedback infepnatiog. (amulimeantefi prireisiestthbasgeserdthepaggtedatiopObanadysis.  Figure 6

illustrat . I IEM data f k102 i ' feedb I 204a, ding t
one ermbod IR/ e LR U By SO R G Dt B G00 having o
application 50&%&@@@@@&5%&h9’[@%€ldﬁUi}arﬁeworkel@@ﬂn&dhmsbjﬁwﬁ@@ma 200 and the
hub, embocigd igfeaa AR 1eiroiens ' naarians Azpecks. %%J@ﬁﬂ%ré&@ap system 204a

may interop%ra e, or wise asSociated with, one or more IEM data systems 204 and / or one or
more commigseiaspelensinD® a pradeisesedaiovn phseiivsuBnIHE s MBI tRIVIEYIng an
ingestible d%’\gg 'g!t%ggﬁ;ﬁgrﬁlﬂgggigm'_rhe 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 reteillistiae e évepainduthe dEMHaIa2RRMAY MLIFSERR fPHY Alib 202 embodied
as a mobilejipleplenahibaassocinied vitaitlke patirathEBie 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 remaving 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 tranéaction. 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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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 Ioogp sg}/stem 204a,
having servey ggﬁl,‘%%?ﬁwére 502, and database 504, receives the aggreggf:erU&%?g 8 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 mESHERRHDEHBRISBNAR SrAR BRSO BRRE B ATBEN R HBments.
Based on apfahalyaieof.the data, the feedback loop system 204a generates additional IEM data 200
in the form of a degision.on patisntadnerence,and & decision oniicatment.effigaos, The IEM data 200
decisions are stored i Fatabase 504 Tor fupure POrarente and forwarded 1 & commercial system such
as a healthcararspgseesn 106neasxsaviatedalidnaavigatidalasenciatshyititer Systéasadd having patient

data such %8@&%@%@%%@&%&%@e&isbﬁ#??g%ﬁgl@é%agﬁ R/giemidhafacilitates

automatic processing and K, enables access t a 200, e.g., by a healthcare
provider, eridbfefi gAML OIS VissdRIMERS iNdROBHRCHATHIGh SaltABBRE YR DEder, etc.  For

example, theshealiicaugirysiemab0RGRINRAIBHNG desisian driasereiesdramdiie taedback loop

system 106a with stored healthcare providers instructions, e.g., medication regimen adherence is

satisfactory S8 o' S EHIATRh SRR RInRY fHRerwiRRIAIHEH ASG AT IRMBRSATING Mt& tisfactory and
action is neggestairibisine anpeaicriiomiiegtinendsmatisirctonyshiibactios isxaeasiedaat this time, e.g.,
titration is nteeded etc., and gener teﬁ thﬁ goayag?rjson result 51\9 1;,or rfevi%wrb eth IChealthcare
provider. raﬂ’?@ﬁéoaﬂtﬁc%?g 61185? ef Lﬂiﬁz%sa RtFatibn 6 éCR/gI’IC{aaé %flé ad)just patient
treatment pavhsiaters, evgntpsesddptiett anc aosdeseakihanapeatitss drssaneaktivakedprovider inputs data

based on ”\%&ﬁgﬁ?@ﬂsoﬁ{aﬁﬁ&%ﬁ%@g@eﬁﬂw3%‘?1&? EUSQ:JQ}?G%%?C&& riffIPRufdata are

processed by t Qal’thcare m 1 and forwarded to the [ oop system 204a. The
feedback loapgateircaesunayeniasting fsisibhxrmpIpsat i) eeueridie sanecrstiisheieloop data with

the patient i&@ﬁﬁm%%ﬂéﬁgfi%rﬁbmﬁié’étﬂ#@%éﬁﬂ’@F@&QQ@!@F@Sé‘f@ notification to the mobile
telephone 406 of the patient 506. ’ ’
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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 adjust ication regimen
instructions %Qﬁgiﬂ’gﬂgﬁs mobile telephone 406, either the feedback Ioc?f()z: sgy}/g%g@%%a{gor the
healthcare system 106a forwards 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 notifying of the same.
The feedback loo . the patient's data in database 504 to reflect the new
prescription and fulfillment of the prescription, and communicates the notification to the patient's

mobile telephone 6'!Eﬂ'§al?aegi$is 0 ég%a%%}%?a?@gﬁa@@%%?% Ic%rﬁtsyé%@]djee.g., personal

wellness systems, m%y generate; Store, provide may sed to inform and
support decisiopsnen,, sdKehcldevsiuticitions chmiteesaap e iratiprsvattantsieNmdividualized

ingestible expRIMRcteARA AL BINRIRRICBM A8 SRIRRIRA A e0mBac i anonymized patient

population data. rmaceutical researc evelopmentﬁ({gL‘J S, universities, etc., utilize the data
I

for various punpieRsaeiylyifisalatrrirtiimiiMeaBBrod dgi RN therapies, etc.

The data mayhefccesnad, foaapamplesAyaukseripnioaanuatiandatadaass, access to the
database, etc. _ Figure 7 illustrates an exemf)‘lary }%&A (fl%a%%mework 102 having a decision
support sysffeHas CaRNTIIIGG D YrigastBOSITRING HrR f4 framework 102 further includes

IEM data 200 and ghehEnPazishpunh ey einbedied aptbaefivaile delepbo fieéftn br various
e o oD A2 R O IR 5 SR ePsiied ih one o
systems may be integrated, interoperate, intercommunicate or otherwise share or
further the collection, management, distribution / dissemination, billing and / or
other activities related to IEM data.

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

The IEM data systems 204 include at least one component, e.g., hardware
device, software, and / or communications component, which generally function
{0 provide a service or activity related to the IEM data 200, e.g., a computer {o
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. ltis noted that two or more IEM data systems 204 can
cooperatively or independently use one or more of the same components. For
example, an auto refill system and an approval system can each access a data
storage medium having IEM data related to patients and prescriptions and can
each ufilize the IEM data {for predetermined purpose(s).
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In one scenario, IEM data, e.g., IEM data 200a and IEM data 200b, related to multiple individuals, e.g.,
patient 506a and patient 506b, respectively, are communicated via the hubs, e.g., mobile telephone

406a and mobile telephone 406b, respectively, to the decision support sys&ei% 204b %Jﬁrpsprising, for
example, selVB2BUI " tware 502, and database 504. The IEM data 20da and26ob may be

encrypted. The decision support system 204b processes and stores the received data. For example,
software 502 anonymizes the patient data, i.e., removes all aspects of the data tending to identify an
individual and removes, according to a predetermined scheme, all aspects of thgddgat%a designated as

private, sensitive, COAHER RILHHTALGS RXSERR 3TN d MR SKOS ing Y5 SRR tH¥ functions
such as integratizgdheurrory iiad qiatied] sledardit existingpateitpopuldtioaxdatalanthe database
504. The_integrated data in.database 504 may be accesse delivered tq,ar otherwise utilized
by multiple %}Q@% ﬁxﬁt%‘gﬁig&. glfeh s%is?e‘r éai“rrﬁc?z%e? %kgéﬁggnﬁgfa o S%?é‘?&a@y%tems 104 such as
pharmaceutiesigitensl ppocisystetnve Aighs mitonelil 6y steme 204s opitiedtviethithe pharmaceutic
systems 10, ay utili ' (o) i f _ I tisgical analysis and
projective cgga 1I§%@Isétfgﬁg§§ g&%ﬁh%n%%@%%ﬁi?%&%ﬁ%&%c%&%ﬁfogrc%@gtc of a particular
medication betspraizgdehmnmersiabriedratonsasvigrs At4girute MiBing sHfdriPRes, etc. Parties

associated wihLURYRIGHIES PRI Zeath eBaiRBHBARYSIOR a0 daBeaIFRRANPtomatology,

analyze medication risks, etc. In various aspects, the decision support system 204b, IEM data
system(s), &YSteMsshfieEi datrrlistiions ePdle 2pRro¥BhTYRIGMRL W B ebetween. To
continue thedpseastieydyataspn2onaddiiancialeystenisipmel dedERdapionata such as patient

population data, thi?ﬁ cision support syste Z(ﬁ%ciommunicates patient population data to the
feedback loBpLEER %z?)@é‘drﬁéj‘-?@la@é&?f’ &m 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 icati ffi orrelated with an individual's medication
therapy, and communica%vmn%;‘s%ﬁg‘srm’wq%% ack L8R 2 ¥tgﬁ1gicaIIy targeted for that individual. 2.3.3 Auto
Refill Systems Auto refill systems automatically fill or refill prescriptions. In one example, IEM data
identifying an ingeEaafihaskiean AysienathestpariRIOHTROURAH duiriat pi@ stRitidA®formation to

identify deplgtad preReripiinasieRliesalf4ha suPphitadaBleigdcr ipfloatsr i astpiprtically triggered

to the appropriate pharmacy. The pharmacy automatically refills the order, generates a bill, and

charges thePipiiRopReimeRichaRedey. IRFAETERgaliAR / Sifhancial transaction.

Figure 6 illustrates an exemplary IEM data framework 102 including a
feedback loop system 204a, according tc one embodiment. The feedback loop
system 204a inciudes, for example, server 500 having appiication 502 and
database 504. The IEM data framework 102 further includes 1EM data 200 and
the hub, embodied here as the mobile telephone 406. In various aspects, the
feedback loop system 204a may interoperate, or be otherwise associated with,
one or more IEM data systems 204 and / or one or more commercial systems
106.

In one scenario, a patient 506 ingests medication having an ingestible
device integrated therein. The ingestible device generates IEM data 200 in the
form of medication identification and time of ingestion information. The ingestible
device transmits the information to a receiver. The receiver, in turn,
communicates the information to the hub 202 embodied as a maobile telephone
406 associated with the patient 506.
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Figure 8 illustrates an exemplary IEM data framework 102 having an auto refill system 204c, according
to one embodiment. The IEM data framework 102 further includes IEM data 200 and the hub 202,
shown here embodied as the base station 404. in various aspects, the auto_refill s{ﬁtem 204c may

interoperate%? BE ¥hlise associated with, one or more IEM data systgr%Ts"ﬁ)zﬂ and 1 6r one or more
commercial systems 106. In one scenario, the patient 506 ingests prescription medication in

conjunction with an ingestible device. The ingestible device identifies the medication type and dosage,
and transmits the IEM data 200 via, for example, congﬁjctive transmjssion to the%a ch receiver 400,

which may be rem®OPNYHRRIRIY IEHRE TR HBHE IR SISO PEENAIBBIAIREMTS the IEM data
200 to baserstatiaii4nddithrdnaae siftaind Ghtorwardsitue Hidh deftarn@bdo Withabikobletlf system

204c. The software 502 of the auto refill system 204¢ co res the icat e.and dosage of the
IEM data Zéﬁeﬁé{ﬁsﬂﬁ%{s&{ﬁ&%ﬂ Iﬂfgﬁ% %I%’?‘l agt%?g |%rﬁ152%d%eaqgg§5§g§a%%t§;g‘s%ription

information féedeaatniplep Byayeimmda.thﬁﬂdegﬂm@ktbmmsyiﬁan'e&ﬂé@ch@ﬁ@@ aetmgﬁﬂm I, the
dosage nialle 852 BB ACIoLal hedagesiat iEhicls AR RIS FBied Information

If the comparison indicates the prescription medication, database 504 is checked for the

number of rsieRigms Il sne ratatharsaimEmpRE. S PaTSRieRaaregaied dRiaEta 200 are
cleansed, i.g,gavErmaNgrARIRe iplisase Bbegueskwiiheartine phirfer swdigiistrempiled and

transmitted according to predetermined se_curlt%( protocol and via predetermined channel(s) to a

commercial 8¢§tdRPEOBIATEPAS FRGHIZMIA S Tt MAt: (HshRRLEIRNS tSpharmacy system

106D, the refiliasiepstlisrarse anstienitednandrieypreseitpliandsinefdierbod pideyment for refill can
be effected, for example, via a,(rg%al-time online transaction bef‘ een the pharmacy system 106b and

an IEM datd SRAHFRDBA HONFIGRE I BRI SRR ERos Ao RFRA Ron system 106e. The

financial transsatimersgstiem 106e, for example, may receive the financial transaction, e.g., prescription

refill charge, via a gredeterminati ica %%}Qﬁi!- i ' ction system 106e
verifies the patientBa&%%c?juaﬁ%ggﬁ}ﬁ%&%%%mcgi%qp%’g%}ggt e trgﬁgg%%%aéﬁ?tﬁy?\b&t e pharmacy system
106b.  Ngdficaies efiditanaidEidtieindPaynibadesmrefik coeiBe P RVRRIEViAghaierstined

communication ehannel(s)dn e RAsk SREAR30Pne @vademaitibaispiay 8 Sisrapiep computer, a

text message to the patient's mobile telephoné, etc. 2.3.4 Patient Tools Patient tools include any

data, inform@@ERassrRtdrionfdncnaeisrnan ASHRANE IREHA RPN SERk SYSFSMEHSP patient focus,

e.g., trackingdQpleEnRsaistsy Natenb s carshamheplittimaAraRcaPEsrRatieshpatepspdization of their
own data, etc. Various users may be associated with the patient toolf. Examples include various users

within a patidft SEHRLARYCR! FBARESRNR CAP DEACAIR IPSIELISRS! EFegivers such as

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

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

The healthcare provider utilizes the information to advantageously adjust
patient treatment parameters, e.g., prescription and dosage requirements. The
healthcare provider inputs data based on the comparison results, e.g., the
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Figure 9 illustrates an exemplary IEM data framework 102 having a patient tools 204d, according to
one embodiment. The EM data framework 102 further includes IEM data 200a-c and the hubs, shown
here embodied as the%b%se station 404, the mobile telephone 406, and t%@ﬁﬁ%ﬁl 49(e\§ice 402. In
various aspé@%?%go&aﬁlent tools 204d may interoperate, or be otherwise associaté Wigh, one or more
IEM data systems 204 and / or one or more commercial systems 106. In one scenario, multiple
parties such as patients 506a-c access the patient tools 204d, which may be embodied as the server
500 having the software 502 and the database 504 having EM data 20 he form, of at least patient
A 4 i

tools. PatieAtiH5ERS TP PALATITE itie REL S b BHRpIE! \;?Ig Eh% WSRESBISon 404, the
mobile teleghsirend0Bsanddhiatvended|thdbyibecdbackdsppativam 204RatEm &a8ibatky search the

database 504 for patien Is relat e ' ag L] [ I r example,
may be pro&aaé 3&? e ?oérgﬁ% i?%%%ﬁé‘i%&%%%%ﬁ%%;ﬁca |b%€§{§gg£ﬁ§%§%é@ r%gﬁitoring,
diagnosing datal withifijiagpatieatiérioonatiwieesiddmantiniesisabage isatdaresdgéschedule, etc.

Patient 5069%98%"{8%@ WQQQ%WQ%QG f@(tﬁéaﬁgggﬁtt@%nobile telephone 406. Patient 506b

may further communicate via, for example, the mobile telephone 406 with at least one commercial

system such as thdméigisrsrSR e deadRatRoRRFYHERIECHAABH ¥di8 data, instruction, etc.,

relevant to {e;RRESRE SRGEH m%ﬂanﬁﬁ&m@ggmmwmw with avREgUsaspas the patient
tools 204d may be configured for ag? utilized big/ for various; ties besides the patient, e.g., a patient
0 .

community, FAth5 Bt ¥efRat S04 R BroPh SOBIRF AR GYFAPE 2 Ps Behavioral Medicine Systems
Behavioral medicifTe syst@ins thayaretedigtiekraishamaddtiioeaViomeatditegttata to identify causal

failure pointgcjﬂj&ggtmg itcg |gnt ?e%riﬁwdéﬁtiﬁg A% tzic\)/r?s to the patient’'s mobile telephone 406,
either the feedback loop system 204a or the healthcare system 106a forwards
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 notifying 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, and communicates the notification to the patient’s mobile telephone

406.

2.3.2 Decision Support Systerns

Decision support systems, e.g., personal weliness 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 formuiate new product iines, adjust
existing therapies, etc. The data may be accessed, for example, by subscription

to population data feeds, access to the database, efc.
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action by prescribing specific behavior modifications. In various aspects, the behavioral medicine
systems may assist patients via questionnaires and patient profile assessment on symptomatologic or
therapeutic subjects, e.qg., in various decision processes by display a mequ-gui %\% jes of questions
and receivinﬁ'ghgwgpf?? from the patient. Figure 10 illustrates an exe?h%ﬁaﬂréqﬁ %ﬁg 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 as , the QE{]Aavior I gg'cine system 204e may
interoperate, or b& &HE‘?\/@@&J%Q&%&B&WTH?%&?%@I mﬁﬁ’t%%éaj Jﬂ%vmaand / or one or more
commerciabsysiRmsdOort sysneonets oy theghiomdaaibodidicne SysdrivP04E e.g., a software
o R IO Atk Sk At R SRS GHLhBRNRIRODTe lebhone

406. The s&%‘?‘g agentmay assis nt in various endeavors, e.g., diet choices, smoking
cessation, enbbhedssidtmomhigyidleniroviéds birexainpk appagih drstisg d6aeisifRl on the mobile

telephone 498 8iipsan melp iR dId AN NG cRINRIABA T PSHET: Maatwer the

questions, e:g., select from various answer options. Based on the patient's answers to the questions,
the softwarigaYsaE 2iéGHhiize0hRNEREMOLR COMIME R SRENITE categories. The software

agent may provide apguagsand, mandshoises hered:0a thepatientiegarzasion.  In another
scenario, patient behavior is tracked with respect to varéous IEM data §(§??r IEatien&,ez:\‘iameters,
sometimes f&RIEG O HERIR IREVidlRefsSo PRAREY a@(ﬁ%ﬁﬂgg‘.ﬂéflﬁ inete &t Wetiness include
medication e resadhreaaeaaiaveightubipechpreshike ieitphtne debtnets foobiiness may be derived,

for example, from var health devices 3Q0c such. as intelligent scal rdiac-r. d devices, etc.
To iIIustratet,e I&?ﬂ%@@. g@&ger%tévcﬁ(@a%%l% gc@%%'r?g? %“BR;?%?&%%%%%@?&%@%%@M data 200 in
the form of fngegtiarpigfosmaﬁo50ﬂeaufpuimgett5@mg\§t§temaimﬁe§&% eiﬂtﬁtllfé\ftidﬁa)ﬁﬂ%stion are
Capure) vaRD JABHA) dlete g LOTBUIGAISH Lo dBerealents saBlG iRElane 00, Mo

h device(s) 300¢ at the time of t

captured via hea medication ingestion are the patient's blood pressure

and weight sRiTesithintpoptreofoaigoingr exentalpi e waES PEMenowes dNBL3EPBRample, software
utilizing a reyaindes systrV4Q alpEshieRasiaRbiadake g esisahen ahamaiinsaaime. Upon

receiving the ingestion information, e.g., confirmation of ingestion, the software associated with the

mobile telepRABIRY 2D REBRRHNMICD B EH5TRID IR AT IR ) 3R5CH URE AR blood pressure and

weight, andfesmneds$ueipaataostsimeliln telepheneamafades, aggrebasioofwithd 5O EM data 200 in
the form of the ingestion informatjon. The aggregated data may be forwarded to . behavioral
medicine sySRAPHRYARE W FAP P %ﬁﬁéﬁrﬁ?o%%wgﬁ%?&nggﬁ ang e

SO te egﬁo'ne and software
406, the seryeraS0hirciatingphibeso ftopuaH02 catd théhdatabases8®04and / or other configurations.

Upon receipt of the- aggreaaled 313, YRHHD REASSS RA5Y BKERIFSy, delivered to, or

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

example, commercial systems 104 such as pharmaceutic systems 106¢ and
university systems 106d. Parties associated with the pharmaceutic systems

~ 106¢ may utilize the patient population data, for example, for statistical analysis
and projective capabilities such as determining the efficacy, cost efficiency, profit,
etc. of a particular medication and projecting from the determination new product
line concepts / therapies, etc. Parties associated with universities may utilize the
patient population data to research symptomatology, analyze medication risks,
etc.

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

and / or commercial system(s) interoperate, .g., communicate, therebetween.
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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 of the IEM
data 200 to dEtSINet the blood pressure measurement is in line with p @g@a%gg%géacgﬂons. Thus,
the notification of patient adherence to the medication regimen and the blood pressure measurement
may be communicated to a physician system 106f for review by the patient's physician. The physician,
in turn, may update the IEM data 200, e. .,_Eetermine an % stment in the.mediciation regimen is
needed and comnT@n?c?&'ﬁgf'{ﬁaﬁ?ﬁ %QﬂgkﬁSH Fﬁjirér’&'ieﬂ‘léns?é ,ntﬁoeqhﬁcﬁﬁ?élﬁs‘%%&cation regimen to the
patient's maekitesiereplrope 4 R pddo dbepptantapuBtziedaiasihéolddisigrtisepgmtated prescription.

In cases of a nona ence deter ] iG] i ' havioral

medicine sf%%%”b%@%%t%em 5?(% écnrgggfgp%%ﬂ?rﬂi:%?%r% 218 ﬁ%‘%ﬁ%ﬁ%gﬁgﬂ%?} pg%ai the

behavioral 2@ficifédeysasinRideansysjemePteaumsLiveaiasthe aaisotpesdrtintb, e.g., mobile

telephone %@{O%&ﬂy@ééﬁ)&gﬁgégryr&g%‘{%@@mple, may include the dosing schedule, a
de ! ; ,

reminder for the ugﬁcomlng dose, instructions to follow in case of a missed dose, etc. In cases of

underdosage / ovéRdEa§ectiE bhaAsRF RTEERim e T UD ARRIS T RORIRISRESHAR an alert

system, e.gadhe:tiddidpia mbane Siter chifiarodGOMPAIRIRIIRTEdAsaRAIDIOMRREEN, tO
predetermined thresholds to determine if a critical status dqﬂ'ngqevenggxistgs e..lé;., the patient is
critically un@EFIERBINGNEAIRG I HRAKEIEG. Sy Seoh SPETSAn RIgR R ap dé‘ﬁg‘r@)riate system
may generate an alert to appropriate parties, e.g., generate a 911 emergency call for medical
assistance, generate an rgeney eFt }%th% ephgsician system 106f, and generate an alert to a

. . 1] 1l Bys , : . .
family caregiver system —e-, r's mobile telephone. In still another scenario,
analysis of the patient's communication patterns / habits is performed to determine patient parameters,

indicated actions, gig T8yl ialmeA AARLERNAR fHGP BRIPOMLAIBIRAR [qR dRRt g gnobile

telephone 406 tracks the patient's phone usage to determine communication patterns. For example,

the family cHrdraisidsmdiinhaeiegef A JBRUGIERN A ATRAIRSPECRIKETPEPERIBR M the application

to determing yaiiQ s SELIRNIOMENUIRRHIR EashpliBRiepResaioTheagfiusrampaitors

communication from / to the selected device, e.g., the patient's mabile telephone 406. In various

aspects, theBpRIidERRPIsiadsTieBI SRR fhan rinaly Shgae e R IRR ARRIARNIALS determine calling

and called pattigsabgaThe@naimasy dmematicdly islids, trtco s, ydtds &ty efitdliagadist the same.
The application moné%ors use of the mobile telephone 40% End identifi msi nifj aéltsg.c%.d user selected,
[

deviations fOR 85 PIoMEPIROR TaNTRERSH S AHRVIE it

: ﬁ‘lé)glb%efica‘lon initates preaétermined
actions, e.g., comiFignicat@ slantals wnthegphylsicidR iduthioir famiodardiVervwig die sigalthcare

system 1063, e physician SYSIER IS tol QRN TRIHY. CARBIMGF SHRIRRARG K 102
further includes IEM data 200 and the hub 202, shown here embodied as the
base station 404. in various aspects, the auto refilt system 204c may

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

In one scenario, the patient 506 ingests prescription medication in
conjunction with an ingestible device. The ingestible device identifies the
medication type and dosage, and transmits the 1EM data 200 via, for example,
conductive transmission to the patch receiver 400, which may be removably
attached to the patient 506. The patch receiver 400 transmits the |EM data 200
io 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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Another example of processing is analysis of the IEM data 200 together with data from another source,
e.g., aggregated data. The aggregated data may be collected from various sources, aggregated at
various and / or mll(J}l'[[}i Ig_lpoints, and / or communicated via various chanr}%%é%éd‘ggmg ious devices.
To iIIustrate,‘Q:grzé’ia(": data is derived via electrical tomography, as heretofore discussed. The cardiac
data is communicated directly or indirectly, e.g., by the patch receiver 400, to a software application on
the hub, e.g., the mobile telephone 406. The software application on the mobile telephone 406

aggregates the cardiac data with the | data, e.q,, pill ingestion-related data, and displays the
various datﬁtefgcﬁﬂllgﬁtg@a@?g%? Eﬁérf @:r%ﬁ?r ;Bt;dprgn Eﬁk%’&? re%’%ﬂ}ﬁgentfnt% behavioral
medicine systhndcageenaimisahat thislgtatieitd aseseqieice ditdinakofthi, thedicatigs at the appropriate

tmes. Remipdelgisie (L 50iNG MESISF IR AosingWs(o) e santin csipisalodg the mobil

telephone. Uf)on receiving the a , the patient timely ingests t cation, fesulting in a change in
the sentinelsfyrmesitneds eemmeasisoresjeaieadicplaiive pfiVeesyrepipipovrrdifedpiives and

rebates thr%%b&@@%%%@g@&ﬂé&i&ﬁ@ﬁum BNFLFERAIRS AsRIRASEb AN GFedtherwise associated

with, the IEM data. The IEM data may be analyzed via, for example, an IEM data system 204 to

determine ifRBAKINGrRENSEAHEL Sak A Uapd B dalRICRL Bse8IPath tRedRMAYEEN, incentives tied
to or associgiechVsbtibaoerail taERsIdiftopalsoRyIegeRriatetompilbipane 11 illustrates an

O g R g S R AN O s peeboament.
mobile telephane«Ads Wavesiatseaspesysidhe io6antivessyitte pH2ddimagyisiaropesate, or be otherwise
associated yith, one AL BRI EHAAGISENS 3888 ArRNERINLLEPLREgFal systems 106.
verified, and the prescription is refilled.
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, noiifying the pharmacy system 106b.
Notification of status of refill and payment for refill can be provided via
predetermined communication channel(s) to the base station 300, e.g., an email
for display on the laptop computer, a text message to the patient’s mobile

telephone, etc.

2.3.4 Patient Tools

Patient tools include any data, information, software, websites, etc. that
provide information or assist a particular patient focus, e.g., tracking tools to
assist a patient in cardiac health management, patient personalization of their
own data, etc. Various users may be associated with the patient tools.
Examples include various users within a patient community, e.g., patients, family
caregivers, and professional caregivers such as physicians.
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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 physician instructions. The IEM data 20Q ir%/%ls% f(c})gr/r(pg%lisingestion
information i‘%’rﬁfﬂﬂﬁ&ifﬂé ingested medication and the time of ingestion &re captured’via an ingestion

device and communicated to the patient's mobile telephone 406, and to the behavioral medicine
system 204e. The behavioral medicine system 204e verifies patient 506 adherence to the prescribed
medication regimen, and sends verification to the incentive system 204f. The incentive system 2041,

via the software 50E4HR IHASHAISS S SR HRIANNIMAS R BRESWRIS 4@ iR ation, and issues a
rebate or CreglibagainR Hoa¢astichalinxasne, shiboehatmmanbetiss dathdrateefinak didd transaction in
the amount of the rehate diot atient's fingncial agcount via the fi i nsaction system

106e. Iriua{ hW@%‘ﬁﬁ%ﬁtﬂ%%e%%%ﬁ%@%@%%‘r%%rﬁuﬁﬁc{gf’g &hd %%Bﬁréaég é)gagng%ccount associated
with the patiese\vitative gitdstrecynsydte rald Otneidttioarek thaglapndraisdiieapsiddithdnnext refill for the
patient's prescriptio icati . other : jent’ ‘essure and weight may
be captured’ %%Heé#ﬁéﬁgﬁﬁ%;%tb cg %c%%t'il%ne oﬁnﬁggﬂ%égé%g&ggﬁgﬁgﬁﬁﬂt?ﬂ%éof the foregoing data
captures magdssisjed widhi2o¢ giarsefaiid dalieiprsEresiider s S@TR1M8 aldRaife patient to take the

medication éﬁrﬂrﬂ@m%ﬂ@s‘ﬂ% Ygen receiving the ingestion information, e.g., confirmation of
ingestion, the software associated with the mabile telephone 406 may communicably trigger health

device(s) 300c to HeRRFHRENAEBIPrERIERA R SHIhESRRI IR APER AR H the mobile
telephone 494t aggIeapdi@nuNith th /Y ektsoddindiecesrvel Hue ingeatandnformation. The

aggregated data may be communicated to incenti ste 41 where th ftware 502 and / or
deglgabgse 562 HY&Y )éo&r'ﬁﬁﬂ&H%u%%@?ﬁﬁﬁéﬁfﬁéﬂﬁﬁéﬁ\m%%{%@ﬁ%tévn%g’ nﬁrg?s Sfﬁr@'{é\éllvrsri%eet acceptable
predeterminsatigtesbiidsPHtitotesaspientay aoeigd mQQﬁammmeﬁmbléptmmIe, the incentive

systern 200, 1aY d2neiais o meeafiuc ndfie (988 dissoutl e BRKHYR alierigo at a local health

club, etc. The offéring may be constructed using various data parameters and demographics, e.g.,
geographicdli3catimectiubly.patient, amount of weight to be lost, health assessment scoring based on

individualized patientheallharameters. fisis ol AaFitp AN Helifp® teiated fEhe incentive may

be communicated to the patient 506 via, for example, the patient's mobile telephone 506. 2.3.7
Personalizet€riahiflessrarmairirizenteNiggaatient 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 108a, which may provide further medical data,
instruction, etc., relevant to the patient 506b’s mental illness management
pursuit.

In various aspects the patient tools 204d may be configured for and
utilized by for various parties besides the patient, e.9., a patient community,

family caregivers, and professional caregivers.

2.3.5 Behavioral Medicine Sysiems

Behavioral medicine systems may collect, track, and analyze behavior-
related data to identify causal failure points in treatment and to predict corrective
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Personalized commercial products / services provide individualized products and services predicated
on or related to IEM data.  Figure 12 illustrates an exemplary EM data framework 102 having a
personalized commercial products / services system 204g, according to QU ?rs% ' t. The IEM
data framewBf&k L RifHer includes IEM data 200 and the hub 202. In various as%%égtgsg,{%he
commercial products / services system 2049 may be embodied as, for example, an IEM data device,
e.g., a patch receiver. In various aspects, the commercial products / services system 204g may

interoperate, or be otherwise associgted with, one or. more IEM data systems 204 gnd / or one or more
commercia?@%Hépf%(.’”b'“%%ﬁ@%@%’%ﬁ&%&ﬂ%@&&? i %aé%iggges@gt AT 204g include

Brodletsd!
consumer-fognalyoracaiceisineusisrsrEattiyrassiviepsatidhis Meejvess aumptsandiatisriccessories and
incorporate various designs, For exampl icér ' g [ y.C rise:caroon character
appliqus. Ygﬁ?h% Sﬁ?@ﬁ%@&%?s%né COI%F’%ESY\Ié ‘%ﬁ}ﬁ%fé %Ei?g%%jgp%%tgf%?ﬂh%g?gmples include
|IEM data rededisics: @naisodiss by tissiautadiats geided Gesie s Juasinigsandvarenis] and other
me"ans of agﬂ%rgig ,f%ﬁ,‘ the é%”gmercial prqducts / services s_y;tem 204g further comprise branded
or "community” associated products and services. 2.3.8 Auto Billing Systems  Auto billing systems

receive, process, Fraisr 18dIInateias aieprmpinn frdidede faime Wotto! BRiRE AibRcations associated
with the autgdpiling: sysieabrisl slawitbdinangiabinriub e sysiamaisramIesaly inlgrgaarate to

oloct payrEHERBHS LB PP BT A ) b DT Br PGS DAL By Liiher products
information psamisisusyia:arsaora devides netbile 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-relaied device such as the
mobile telephone 406. The software agent may assist the patient in various
endeavors, e.g., diet choices, smoking cessation, etc. The assistance may be
provided, by example, by generating for display on the mobile telephone 406
question sets related to diet and smoking cessation. The patient may answer the
questions, e.g., select from various answer options. Based on the patient's
answers to the guestions, the software agent may categorize the patient
according to predetermined categories. The software agent may provide
language and menu choices based on the patient categorization.

in another scenario, patient behavior is tracked with respect to various
IEM data, e.g., patient parameters, sometimes referred to herein as “sentinels for
wellness”. Examples of sentinels for wellness include medication therapy
adherence, weight, blood pressure, etc. The sentinels for weliness may be
derived, for example, from various health devices 300c such as intelligent scales,
cardiac-relaied 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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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, shown here embodied as the handheld device 402. In various aspect%,f%gﬁ%t&gmi g system
204h may in%?o%'é?g'f]éi?gr be otherwise associated with, one or more IEM data syst/ems 04 and / or
one or more commercial systems 106. In one scenario, various parties such as patient 506,
physicians, pharmaceutical companies, etc., subscribe to information feeds / patient population data of

IEM data 200 to further business goals, manage health care, etc. The parties may receiye the
information 48¥F8 PRI HHPIFE t%%&,%%ﬁ?@?é&\?&‘ﬂ%ﬂﬁ%&l‘é&%co% HHBIE SShtient 506 may

receive an witprsatioriderd gipduge 20%empediéthasita danmdjeaibdevieehé02atiehich, via a software
agent, may,generate a financial trapsaction.in the f n invoice fo info jon feed displayed
for the pati ?%%é’.r?’s%%eeﬁrt}én"g\?/' %Ee;égt%' Vi 85!%%@3%@%%%6&%%% é{i\%?et!r)\%nselection
method, forsyxampigzéatevizationesatepts, waiovw payiliing spdorisdgs srsiedriaaieralnt resident on

the handhelg flex|oe #e eRUBRALIRTRATIAN 2 APARIBIO AN CRBNMIYFe!AfhE4DR financial

transaction System | e financial transaction system 106e automatically charges an account
associated wfermaiipaties: seBiCoatinnaidioestiea gherefveigarepdiatediyitaitne g., electronic,

copies of the, iyRitaIGFRMOUES LM ERAMRIARELE hragid e e tBp Jurdield Wavier 402 for the

patient 506 to view, etc. In an automated method, for example, a b%l%and / ohfina ial transaction
are automalilas HESSHIERANGPNRIYTE IR FoREEFS REAR Ok BB RIRIR SR IIRS if%ude, for
example, defvegnpdatmatinnhesitidiaied pith iantiefamabibmécedautiotharisonatienaccess to a data

collection, e.g., patient population data stored in a datahgse, etc. .The patient selects yarious payment
options via the so%ﬁr@pgi%%ttﬁe%l ﬁtng)ﬁyt%g #%Wcﬂ{é?c? 38?/? erela% ,‘rﬁaﬁ]ae f'ﬁcf)ré%ys erfl%r%?ansaction is
generated @@Hepminitiminaletktodhiigiimedciat eaaswitioassystenc it aitwfiaandal transaction
system 106 ical i [ #{aﬁl]% n iation of the
payment to§8ﬁ%@%@éﬁ§l@c§%?§s@ﬁ%@ﬁ@? é)r%%&)ﬁ%%egc}) tgg% e soft(\g/vétagg %%é;%ttj résident on the
handheld devide a0gther tanfatieiionss Woaaveeae! oo ieaggirgHasbarifea®ipESvider may access

patient pop%%@g&gﬁ@r%@%ion 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 bil[RESXIEIR'COARTRFPRASTIG SRTBHP Bf Heeoitdd 481 @ QeS8 TTHBR identification,
the auto billjsysystern 2R sumeruiamaticaticagoarigimdill anddasfinmacipiteansiation for the
T RS S R R R e e
be tracked frmarvagsufacture to shipment, pharmacy inventory, delivery to patient, ingestion and
expulsion. Another example of processing is analysis of the |IEM data 200 to
determine if the blood pressure measurement is in line with physician
expectations. Thus, the notification of patient adherence to the medication
regimen and the blood pressure measurement may be communicated to a
physician system 108f for review by the patient’s physician. The physician, in
turn, may update the IEM data 200, e.g., determine an adjustment in the
medication regimen is needed and communicate, via the behavioral medicine
system, the updated medication regimen to the patient’s mobile telephone 406
and to the pharmacy system 106b for filling the updated prescription.

In cases of a nonadherence determination, the physician may alert the
patient, via the behavioral medicine system 204e, to make an appointment for a
physical review. In various aspects, the behavioral medicine system 204e may
generaie and / or forward a reminder to the hub, e.g., mobile telephone 406 of
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Figure 14 illustrates an exemplary IEM data framework 102 having a tracking system 204i, according
to one embodiment. The IEM data framework 102 further includes the IEM data 200 and the hub,
shown here embodied as a scanner 1402. In various aspects, the tracking s%(%é%m %04i may

C 409 18

interoperate%? BB Wise associated with, one or more IEM data system's! aﬂﬁ)?br one or more

commercial systems 106. In one scenario, a pharmaceutical manufacturer produces an ingestible
device 302a such as a particular medication having an IEM system device therein. The IEM system
device contains various IEM data 200 such as medication identifica&ion batch aﬁméﬂfr lot number,

and manufdBRIRARIIRARAtIR FPRENGSIN RS CRAPIR N BY IR EVIRRING $FRESHS cAtions to scan

the ingestiblgrdrider 3P apd eaimyrécds Idvuialarda0 askaciatedshefewilssEuedisé, data 200 may
then be stored, processed, etc., via, for example, the software 502 and the database 504 of the
tracking sys%(i'h 204i. For example, the IEM data 200 may be read by the scanner at a shipping point
and when receiveéhigasgshairomatey dosagsur e vatdrsage ctheiothdigeiblitmdinirg gypiemd chain of

custody for S53cel) AR EatPalGien sydidiackinguRifrnaien shgnbeyusa, for example, by

regulatory agencies ‘syste i to determine Tegulatory adherence, etc. 2.3.10 Interdiction Systems

Interdiction &feteanstraskpREL GHERS L Sagaum siar Medindsor prstranRed Ry gsildeien programs
include, for gXamRIRe AAGAMS SRR HYS AR USEAY0R gniussdetsyentaamworn personnel,

search and seizure activities, etc. Figure 15 illustrates an exemggﬁg IEM data framework 102

having an irtefgkdrsiedyuisritionly oxerdrant | SrehehiiRiaimLiat BRFC % ramework 102 further
includes IEMfhatpra@ apsidmimsheundiatre mbiedies aseopranmnpaiitd2ely.ygenemaspects, the

T s AL e e e R PR g = e
physician system 106f, and generate an alert to a family caregiver system 106g,
e.g., a family member’s maobile telephone.

In stilf another scenario, analysis of the patient’'s communication patterns /
habits is performed to determine patient parameters, indicated actions, etc. To
illustrate, an application such as software 502 resident on the mobile telephone
406 tracks the patient’s phone usage to determine communication patierns. For
example, the family caregivers, physician, etc., may selectively configure tracking
parameters of the application to determine various patient communication
threshoids, patterns, etc. The software moniters communication from / to the
selected device, 6.9., 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 1063, the physician system 106f, and / or the family
caregiver system 106g.

Another example of processing is analysis of the |[EM data 200 together
with data from another source, e.g., aggregated data. The aggregated data may
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In one scenario, a pharmaceutical manufacturer produces an ingestible device 302a such as a
particular medication having an IEM system device therein. The IEM system device contains various
IEM data 200 such as medication identification, batch number, lot number, and manufacturer
identification "Fhe WeYRREr 1402 may be utilized at various times / Iocatioﬁgﬁ@agﬁ?/ﬂﬁgﬁi}ﬁgestible
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 204,

where the IEM data 200 may be accessed by and communicated to r%?ulatory %Z%ncy systems 106i to
facilitate vaREUOHESIRSIERMMBrONDRAMATS S RAEEEAAlorHRYRRBMGYINH YRR REIBEtances, to

intercept cogtiabandotariflentiradnkaaancsidstancess andriorathensisedsvrieert agency and regulatory
activities. In variQus aspects, the IgEM daéavioo may be corgr'rgunicateqéfo [ from, for example the

interdiction system Ecﬁ Rl ﬁf'i")t 8% %ﬁrﬂﬁ Yé“%‘ﬁ% ??H\LC 85’5%%@? o?asge, etc. For example,
the IEM dataez8finey diecreaddy The sastinedatais uppimy pioattdnil eetd dyirdpkatinacy to ensure

et | distibution i . y O et cal, etc. The
scanned, (e PR e g A L B e S BB vt the wacking
system 204Mmeissiglemumpléis shipemeoliviara asipkvataeatsthe coepiledaspd angséiftions, etc. In one
example, thgdEM data gROsgh @gdhedrpntieEtirdEhiegepidadatisaidnaraason, recipient

information, and commercial activities are tracked and reconciled to'intercept contraband and

otherwise s@pdHsREwSAavarieyt By BcaairrNisal yaesiniedapadSlstems  Subscription

systems enable susgipipR i tsasinyfiriBrinfieraciion feed srrmiriaydBpedaemedections, e.g.,
IEM data collection system. For examg\l{i1 patienﬁﬁsubscribe to IEM data information feeds and / or

IEM data coEeiBROANANIN G GetigrieoHitdake Bir Redeiinn ahine ARARE RIE IMBSntegrated,
individualizefimfiotioatiibdsedpothegmasicixsts desivigemaits . afbeenfonrtbéigrafigsipn may include,
for example, personalized, medication regimens and alert applications, individual social community
information ROL e B R e e S e T e L RS R e v
of charge mugdlcaiiameesuiggbasiscingade sty heepr duideeliasgsart of an embedded device,
e.g., standard application on a mobile telephone, etc. Figure 16 illustrates an exemplary EM data

telephone 406. In various aspects, the subscription system 204k may interoperate, or be otherwise
associated with, one or more IEM data systems 204 and / or one or more commercial systems 106.

In one scenario, thEGRAG BOEELIHEERYEE IBCRIYES AIETRERIGST fBEIEN 4RH96: IEM data :
collections, gisgussed Mereinaienisgiatailcbaten tormation feedis binelvdee tassximale, structured

d -st di ' iety of topj ted or.deli df '
Websites, bISUL, LIE PR TER itk HLGei s Tltae st ep b eIty (B, The
storage rep@sﬁt&méﬁmgokrmmmpmtbcbm@,dm_egadl @Umhelmmf@wmath@wmnﬁm@ystem 204Kk.
For examp'%rﬁ{i’xé%}%@{j\n%%‘&%?%’@em%?ﬂé&ﬂ%%&&&%&& WA ARLAR Ao fhe

subscription system
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 408. In various aspects, the incentive system 204f may
interoperate, or be otherwise associated with, one or more IEM data systems 204
and / or one or more‘commercial systems 106.

in one scenario, patient adherence is tracked with respect o various
patient parameters, e.g., medication therapy and adherence. Incentives may be
awarded accordingly. For example, patient 508 ingests medication according to
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In one scenario, IEM data 200 are communicated from a subscription source to a subscriber, e.g., a
subscriber's device. The subscription source includes, for example, EM data systems 204, e.g., the

database 504 of the subscription system 204k, feedback loop system 204a apatient tools 204d, and
decision supPGHEEYAER 204b; commercial systems 106b, e.g., online md A Y B e ss
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 m&HEGIANARSY WEHORH eXap{RM dataglanig Niseit R abEeSHIRITRITEF @B mmunication with
algcal or rgmaishE/stans ﬁ#{éb@‘ﬁﬁfcﬂl%ﬁim@d@fm&?@ﬁmd@ﬁlmgestiﬂm@é@aﬁmﬁﬁMaatheo o th
subscriptions seryices may be pilled and paid, via, for example, the subscyiptio ste 4k and the
fnancial A SRR0R SHUBH AR AR LR o LRI FROR AR LY ata rmay be
combined othimtegratén ahrosising eyatenu Riple .névsfegusyiorgl nieeisofenayua 50 204! or the database
504 of the subscription I ' : i the patient
506 su bscrit"’)erésﬁt%g):aé> %é%%ﬁ]%@géaﬁ%é% eedtgrrqﬁgas B%%é%n%@%@v%%ﬁgﬁ }%ﬁgn gri:lr h%OHI‘%j%%%EI%'g IEM data
200, via theveuifisatiptidn yastepeDgksTEepaidht Shissonpetvsysyelestirgdnvidpieation, e.g.,
software agent[esidsnb ondhrdHBlsK e aBRRtiedhersias Jarmaile irlkpbans,406. Once

the patient has selected the subscription options, the order is communicated to the subscription

system 204RNAVIFEHES A 1PRALS MBI R RG I detln ¥ SuaMRIAIAS SHYELBaYD  ores, and bills
the order. Tiag iebseHRensdHAcah3GEALATIMAY BMBULBRERAbLahatartedabanample, by

communicating invoice information to a financial trapsaction system 106e associated with the
subscriber'soﬁgﬁ%'ﬁ{.'r@ﬂﬁfﬁ#ﬁﬁﬁBH%f"fﬁé%&?ﬁ@ i %@SH%&H%Q{B&%% the financial transaction
system 106e to thinsulsibebexsiaghe habstrintonagyistero @ tinaat:toarttepptibdaedeiaphone 406.

Based on the subscription parameters, the subscription.s 4 yes. ealthcare
newsfeed in?gcr;%%%oang%%c eﬁ%&r%&c@%&@vs ieae%elgn?granﬂﬁ%g?%‘%teé?joi‘gvf\/éégr?gg;ﬁ the subscription
system compampisy bsudbiéragriagiittiseneaticsfil506 inctpaiihd asessontagainstisatisoriber data found

in the pharmacy neyalstth %BarBReRts HIRAIS Bissaihed mdlieiRar fRaydac therapy. Based

on the comparison, software 502 separates the data of the pharmacy newsfeeds relevant to the

subscriber, captiwine ¥ithbsalbdeviaats) whRars teait dardisalirtdegartismiaivh BB Shmunicates
the combinegdeisierE) BERABAEANRAS Hheymekile ialepherpidsdRrarsessand display. 2.3.12 IEM

Data Collection System ) o , .
reminder system to alert the patient to take the medication at a particular time.

Upen 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 sofiware 502 and / or database 504 may
be utilized to determine if the patient’s weight and bicod pressure meet
acceptable predetermined threshoids. 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 offeting
may be constructed using various data parameters and demographics, e.g.,
geographical location of the patient, amount of weight to be lost, health
assessment scoring based on individualized patient health parameters, lists of

participating health clubs, etc.
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The IEM data collection system provides / facilitates access to / storage of the IEM data. Examples of
the IEM data include patient population data and electronic medical records. In various aspects, IEM
data collections may include functionality related to the collection, mana i tion, storage,
disseminatio‘i‘f;()aﬁq&]}éﬂﬁ% of IEM data. Figure 17 illustrates an exemgﬁglg}}ﬁ%&%@% ramework 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 intero e, or be otherwise associated
with, one or more Tﬁm*ﬂ%?ﬁ%%{a%%%ﬁ/?mq%?%ﬁé%ﬁ%%ﬁ%ﬁ%@%&% %t%’l‘ﬁgq\é!% In one
scenario, pgtiepapeptdatiopidateicetpnan@tymized, empirical patient data, is stored in one or more
repositories, e.g., the database 504 of the IEM data collection system 2041. The patient population
data may be received from various sources, e.g., the IEM data 200 associated with one or more
patient 506, IEM data sy2t8ms PedseuciiizedihavinesciabBigduels(Fatviop® subscription systems
204k, patient tools 204d, etc., and commercial systems such as healthcare systems 106a,
pharmaceutic systems 106c, university systems 106d, etc. In various aspects, the IEM data
collection system PeEOR#y a5t CURBRIGHRIERI AT CkHJIeHses REPHisg I védieliesstation, e.g., the
database 5940%3@@ SRVl roRRObiBgitEMIs e dRtEgREISIRRP4 1, or distributed across two or
more systems or lgcations, e.g., remotely distributeiﬁw ultiple IEM a% stems 204, associated
with commercial 55%1]?0@}3%@?5?8@%%%% %‘g]%tﬂ%a@ﬁ)fvﬁ a%glﬁ%‘fmﬂ 8ystem 2041 and
other systemsrédpeatiedsommdaipituuBer sendysscoastemtiize, anddrdingoiotiiete to the IEM data
collection system 2041 ltiprafile ysers include, for example, indivi [ ing various
methods! dg\ﬂ% WFHEC ?%&Mz%#gﬁlr %rﬂgv)/%rrﬁ C%Q]%’I?BTL%I%E]! L%grﬁﬁﬂegﬂs rﬁﬁ%%%tpgﬁpﬁsers include
patient 506 tfiarhilyp 2@Enbéry anclfaatecty djiy esnprefcss pralsciscasmiss, sysisonates, etc. The
methods! d?§§§s§§?§|5g%m§°%dﬁ‘%Y'm§g as WM'E&FA%&W&@&@ %W’ handheld device,

s
etc., as wel m components associated with IEM data systems and commercial systems, e.g.,
laptop compaeeiv@ssdainesi@vitasRerifehsitgaranpspial PEREIRHY CoviRas susksRidldd with the family

caregiver systemh1088eflfe. or HPRABHMAYE HigderagaiRaH! HEEPmad eegaeRlgr, using the

university systém 106d, accesses the IEM data collection system 2041 via the Internet, etc. and

submits quENBIEAERRT4A A8 A ENERMAforeRRE iRt S¥RISMAJ ¥ data, etc. In various aspects,

the IEM data collegiignesystemrd)4binekides proceysssandnes syutbenticaganclade validation

mechanisms with respect tg financial, medical an?l Rther rivacyjjﬁformation. For example, the
software 50§%sd;§;ner—fnen y receivers, such ak palch receivers.” The receivers comprise

various accessories and incorporate various designs. For example, children’s

paich receivers may comprise cartoon character appligués. Youths’ patch
receivers may comprise tattoo-like design aspects. Further examples inclucde
IEM data receivers embodied as / integrated into accessories, e.g., eariings,
naval rings, and other means of adornment, etc.

Commercial products / services system 204g further comprise branded or
“community” associated products and services.

2.3.8 Auto Billing Sysiems

Auto billing systems receive, process, and / or facilitate payment via a
financial account. Auto bilfing 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, efc.
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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_tg enable an informed approval decision. Figure 18 illust ary IEM data
framework 192 ﬁ%Wr‘m’%sgr? approval system 204m, according to one embo%%l’lrgéjrgé}} ﬁ%e% Sf 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 assocjated with, one,or mare IEM data systems 204 and / or one or
more comn%@i%f%@f’e?ﬁ% ‘i%%‘?ted g %Céé’&éfgﬂ%‘,ttiﬁ‘é"ff&@gﬁ{‘s;%%&%@Fﬁ'?ﬁ{aﬂééﬂ%i|| dispenser
1802, e.g., bepibpismtitseyrbaming @ng)icooshimanckconetslmitativatiabiptiessiCheraatient 506 removes a
pill having an Irgé\él@y&%%rg fgog%cthe intelligent pill dispenser 1802. The intelligent pill dispenser 1802,
via its microt Ip, senses the reroval of the pill, receives a signal from an IEM system that the patient
506 has ingested fHigyé, Ehiluriteras sescarmplanifiig daiartiaym empertbrangivigbdantity is fewer
than a predﬁEﬁ&”&'iﬂ% @&éﬂ?@oﬂ\%aaﬁ%r%%eé'n‘%e&%'ﬁd#ﬁ%ﬂs%&@@% ea@municates a refil

request to the approval system 204m. The approval system 204m via, for example, the software 502
and the datBESSASOA, 06 oI AREREdE A RIaR AT 5-dh SV e APRTiathe,
prescriptionjgeniificaiipidnedicatipningesten e Hisate) e fiLietgn g6y stée aparoval system
204m may intergperate with, e.g., communicate with, varigus IEM data s s 204 and! or
commercial BO¥HFEORGEAS Bt FUSRYIRE ARRPRARS r%ﬂ{d@rﬁﬁéﬁpﬁ%}%ed to / resident in
the approvadgyistem22d4mdnay begeganoiedoviimensdicalsteomsd96f healthcare system 106, the refill

request approved py approval system 204m, and a refill communicated to.the pharmacy system 106b.
5314 Forecasting%@%e?%%na“x’ various parties QR As pa@en‘t‘%&& pglygi&ang,

pharmaceutical companies, ete., subscribe to information feeds / patient

population data of IEM data 200 to further business goals, manage health care,
etc. The parties may receive the information feeds / access population data, etc.
via a variety of devices. For example, patient 506 may receive an information
feed via hub 202 embodied as the handheld device 402, which, via a software
agent, may generate a financial transaction in the form of an invoice for the
information feed displayed for the patient 506. Payment may be effecied via
automated methods.

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

in an automated method, for example, a bill and / or financial transaction
are automatically generated upon predetermined criteria. The predetermined
criteria include, for exampie, delivery of information associated with an
information feed or other source, access o 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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Forecasting systems aggregate data and / or facilitate analysis of the aggregated data / data
collections to derive / generate predictive information. Figure 19 illustrates an exemplary IEM data
framework 102 having a forecasting system 204n, according to one embodiment. The IEM data
framework 1W?ﬁmwggsﬁqéludes IEM data 200 and the hub, shown here embbliEdd e YEse 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 REARIIEATSHEEA T S19RNBLRIEI BR7 AUDT WRfRthiedhes IRRNERh ¥RAS3H80 the IEM

~ data golle;to%@t@yftm@%ewt?ma%@m' ' &F@wdd@t@em” cﬂﬁdt@@gyegﬁ%%mﬁnonymized ”
IEM data with patient population data. e [EM.data collection system 204! communicates a
o 3 porton A LT Bl T A oA e LR 0 ) R SR twre 200
e.g., one orwitbrdigipyl | caties of predesses thes pateicepdp ulfsdisof tatsetagherive sideiniusnstatistics,

conclusionsy PISERRS Pl ASCRNANY IRPIEHRIEIRGY vRpyTaTents, ahlaglies, ete. For example

the softwar processes the patient p _ ata and correlates various data such as blood
pressure reghiiSaiep@yiteddteanfnesssaraitaf popelatiesudairesivasbin geeisioRrsus adherence to

medication tegimenindetesmipeaueailefiireayolbrdicatien regiMenaBAHR 19sarash titrated patient
dosing based on the’overall efficacy findings. Multlple%géle arties, e.g., analysts using the

pharamceuftRpREEE e06e048 EMY GerRpiRterwhlIeSP g Qﬁs@@ﬁ)@%@?@ﬂﬁe@%rchers using

the universigt gystaims N6 syetassitviasegastinosy 7948 . viigimditiRleapeelile parties utilize
various tools e.%.,, the fsoftyvare 502, to rﬁn anall%/tical @%%/ orecasti%%lﬁ?ﬁéﬂications again the patient

population dRIAIEIcAELs e RO Rlea SYSIPALA 4 Mab YR Yi@FIAAHR forecasting
system 204hiliZa8d bdrifhaareted| Systeansion for the access via one or more of the

aforedescribed channels.

2.3.8 Tracking Sysiems

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

Figure 14 illustrates an exemptary |IEM data framework 102 having a
tracking system 204i, according to one embodiment. The IEM data framework
102 further includes the 1EM data 200 and the hub, shown here embodied as a
scanner 1402. In various aspects, the tracking system 204i, may interoperate, or
be otherwise associated with, one or more IEM data systems 204 and / or one or
more commercial systems 108.

in one scenario, a pharmaceutical manufaciurer produces an ingestible
device 302a such as a particular medication having an IEM system device
therein. The IEM system device contains various |EM data 200 such as
medication identification, batch number, ot number, and manutacturer
identification. The scanner 1402 may be utilized at various times / locations to
scan the ingestible device 302a and capture the IEM data 200 associated
therewith. The IEM data 200 may then be stored, processed, eic., via, for
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Financial systems support and enable financial transactions associated with IEM data. In various
aspects, the financial systems are communicably interoperable with existing automated banking
systems and networks, etc. Figure 20 illustrates an exemplary IEM data, fr 02 having a
financial sys%%z%]%'?ggcording to one embodiment. The IEM data framag?vlgf%%%\% ul):( er includes
IEM data 200 and the hub, shown here embodied as a 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 scen rio,e%}a .patient 506, via
the mobile @X&HRIRe®EOPRRIE s FHeHB02 C %}%&fﬁl&gtr@aﬂ@ ﬁﬁ%@ g'érvice from the
subscriptiorFayeteamp4khd tens dhassodom sy ste ne 20 bk, thia stasofinaire, shippoeraies with the
financial system 2040, The subscription system 204k, for ex securely. unicates encrypted
patient finarff‘z',qglwf‘r TEton suzh Ea%r(%uc %ﬁu?nnggreaﬁggsﬂ%%ﬁ%%qfn orﬁ%‘%ﬁ The financial
system 204intagtitgnsicdteisaihepatisotinfornesivelemhohiciresrimalbmitates with the patient's

financial institutionngegfrag%%gfgjﬂl ﬂ)é@tgg?u%@;%ﬁ:rém%f,iB@r}g'@mgﬁ??action system 106e to

charge the patient's accou ovide charge information / confirmation to thé patient 506 via, for
example, thageie RRIBRNE0SDE determinavanstatpicidherener ff data phone enables IEM data
- related applications. For example, application(s) include pill regimen scheduling applications, alert
reminder applications, auto refill for medication applications, patient tool applications, social
networking applications, fnggmiikadraneban/srings, auto billing applications, subscription
applications, approval applications, and financial transaction applications. The applications may be
integrated with, associated with, or independent of one another. The applications may further be
manufacturer-instaadtg stiothey skvh sl atackhmenddeyrdod daipipoot iotbativise ipsighabie by a
wholesaler, tetailer, yser, etc. Installafi a I n it er software,
products, et@e1 n';{'?[a?rﬁ%'&(éda{']sBrecﬁgg,%set%%%ﬁ%éﬁ%%%%ﬁﬁsbﬁ%@kﬁg@%%%, ﬁ\%fg dable, upgradeabile,
etc.  In vadeniiastientanthestEngigstiontioravwant pesnsngpieatidhant$eshsee common features,
e.g., a comrg&rwir@gg&gl user interface (GUI); branding, i.e., a collection of images and ideas

representing an economic groducer such as concrete symbols embodied as a name, logo, slogan,
design scheme, etfigure 15 illustrates an exemplary IEM data framework 102 having an

interdiction system 204, according to one embodiment. The IEM data framework

102 further includes IEM data 200 and hub, shown here embodied as a scanner
1402. In various aspects, the interdiction system 204j may interoperate, or be
otherwise associated with, one or more |IEM data systems 204 and / or one or
more commercial systems 106.

In one scenario, a pharmaceutical manufacturer produces an ingestible
device 302a such as a particular medication having an IEM system device
therein. The IEM system device contains various |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 exampie, 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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The IEM data phone may also include various connectivity schemes, e.g., Internet and cellular; may
provide multimedia capabilities; and may embody various hardware and software configurations. The
EM data phone may be embodied in a variety of devices, e.g., the mobile te%e8§2%9§0§96 the handheld
device 402, O G821 inustrates an exemplary IEM data framework 102 I"1aV|ng anéljéM data phone
204p, according to one embodiment. The 1EM 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 sg te{ns 204 and / or one or
18 e

more commercial @gﬁiﬂgs’l@)ﬁ?ed&lFPSHE@C%%%Q%@%EW&%"BHBW@? Qthe software
502, e.g., ageiifiglo wbhrandesdiopglieainrzogiitioms pithegimerechestatingpdleforeminders, auto
refills, patient tools, social networking, incentive track uto Qilling.,.subscripti pprovals, and
financial aprf&%?%%@.g’ s Or?ﬁg’ﬁf:?e%%%ﬁa&%gdg}ﬁﬁgé aﬁéé?égt%i#n r@gy U%C%épﬁ(? t%g:stt)hngcile, calendar,
and manageczomteaiaticsitippingmobintarattiegs bf mpbitrmiary reghmsres o ritenaeapleokhe patient 506
may input i jon £ : inti i ' ceytical name and
dosnge. Tha B e Rt o e e et exiting

information Bbereaasn s iead)dbid pRtne0SomaYLg rapaneladprsmesdhs ditersisingre, e.g., the
pharmacy 196k. FheRjlbiRpimen iy sjaeaPpisplioonaay BEvideEpimanT teeaarking

contraindicated medications, side effects, precautionary instructions. The pi imen, scheduling
application Wﬁﬁﬁgﬁpiﬂf@ FEERA] Hﬂﬁ‘ﬁﬁ%ﬁsaﬁ&cgeﬁb?% %@ﬁ@%&‘g&%ﬁ&%é@era&d at
appropriatedifgeagiedingMgdadienl thipgest aaediraiianiolhawlerteoigigte audible, visual,
email, text message, etc. and may be integrated with, or independent of, alert reminder application(s).
The alert re%?ﬂﬁ@g%%lﬁ%%ﬁH 9%‘(‘:%&9&6&8&@5&5%ﬁggsaﬁgtgeggggl?gtf%'\Vv%ﬁcseafeduling,
including |Ebbciead 200 Aticjeasrate alppsrabgppey it edjmieso fhestiEies may be audible, visual,
emalil, text message, etc. and may be integrated with or independent of alert reminder application(s).

The alert application mayé_kg)ej s8[;5eRfidwak'evEidmlype of alert, repetition of alert, interval of
repetition, receivers of alert. y lated with various devices of the patient, family

caregivers, friends, etc. In one example, the patient 506 may schedule reminders to be sent to the

user's device, e.g. gHhgiFMigR 18, BRRE AN tieBaMsRRIdIoXiRR.40R HIS RRTRSReR 404, the

mobile telephone 406, etc. ) .
and data / knowledge coilections, e.g., IEM data collection system. For example,

patienis subscribe to IEM data information feeds and / or IEM data collections,
which aggrégate various sources of data and fuse the data into integrated,
individualized information based on the subscriber’s requirements. The
information fusion may inciude, for example, personalized medication regimens
and alert applications, individual social community information, music, efc. The
informationt 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 I[EM data framework 102 having a
subscription system 204k, according to one embodiment. The |EM data
framework 102 further includes |EM data 200 and the hub, shown here embodied
as a mobile telephone 406. In various aspecis, 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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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 evenntiﬂs} to the alert
reminder ap&fi‘ee%ﬂb%o{}%%e IEM data phone 204p. The alert reminder apBﬁEé%%2H“9 aﬁr‘ﬁeroperate
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 interyal; etc.
Predetermined crif@r%‘ﬁw%@ﬁﬁ@r&ém@@é‘?@ﬁﬁﬂ?ﬁ??Wé’ﬁ?ﬁg Yi"l’é\‘?%l‘ﬁ'i‘tﬁ&@@'gﬁgﬁ@f@n generates
an alert, reraiglesr eV tieotsisz ovgh dhe ferrgnirgeitsteationictgibnTa dateymindtion that the
ingested medicgtion was not prescribed ior e person ingesting it or.the wrong dosage was ingested,
the alert re?ﬁﬁfgé} g&(\glf g%ﬁ%?%%é?%@ Wg)tpé ge Spéjg% ﬁ%ﬁngg‘a%ds{Png fgﬁ?'%%gc.),na erts in the form of
text messagesitdymbiile delpphenatsiassteliatrddvithrtheafioniysoaregiver sy stehsit®sg, alerts in the

form of emajdextmestaopaiolic SaReAE SIS INGRANL IR ABCIigMaYEgM L06T If the

event is deemed critical, €.g., ingestion of non-prescribe tion, overdosage, etc., the alert

reminder apiiéatibhenstsy M EPRESIEPAR e BecoRsOr@des phond e écthE 'éMekency assistance
system, .0 gHaGR bk GakidNe caleIRCOrdRd aiviife [aK IBRESaGLeAIS)BIPNGPHEIN

information such as the patient's name, the nature of the emergency, the E%%estion details, physician

and family CERYAM IRrrHhALHsho S 4@%0@94@%@%&%’%&3@ &hitithe medication.

The auto refill applisatiersmamafigiltateiatianaticsefthoharmsasaipben amedisationovia interoperation

ith, f le, the ph tem 106b, etc.,  Th lent tool licati b ided
or atcosab PN 12 TORFOLEFbHohe 204 R BEL R S RIB I PAHUTRg Ciotry and

physiologic swiogams e fasiliidEMudeteesisyenf sli2ddreintakecatadabasp oivsyfdbkection of
device-associated. physiologi meter h I r , elation /
analysis of t%%%aﬁﬁﬁgﬁdg \égécﬁ;ac %’a%eggs%%gﬁg%c%%%%%ﬁnﬁgg é%%?s&ﬁilr' %8?55%&% ’t%gpapplication may
provide dataiegigiotheufabaykeforfi4blop onrneisiE By atem HHoRe. Z0dp o eENedRal system(s) 204,

and | or the OEIHASHREMARLAO SrowsrdLE sEsiELauA R BRIGRI A0 saRufpclikale socia

networking functionality. For example, the social networking application may retain various links to

selected préMEEEpvaToudeyiRas aRsarbtied nitihe aatieriiatb RethediEeted Brofiles, e.g., updates

to the profileg,Jasiiiate51888301003AmBIEES CRIBMNICAlieNo LRdIR dBEdIger s daeiiaselc.,
communicate with the IEM data systems(s) 204, and / or the commercial system(s) 106, such as the

patient tool<?/ SUBRHRERVSIRB O Y dRR'R&L YSmmunities 106h.  The incentive tracker
application may categirimanagesdtach, hymiaioreteivicentivayitke intigied. Far foxangriglthe incentive

oo T T Ay e
system such as the healthcare system 106a.

in various aspects, the subscripiions services may be bilied 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
daiabase 504 of the subscription system 204k may enable data aggregation, efc.

To illustrate, the patient 508 subscribes to a heaithcare 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

408. Once the patient has selected the subscription options, the order is
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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 lications /

< a
systems, incmgiﬁ'aqwgf’fﬁ\/l data system(s) 204 and / or the commercial s;lfgé%%%ﬁifg ,‘%ﬁch 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
application<PEHHIRLIOdRR THeS RERTAR SYSIRTE AR AK WA S o SUBHRRFer LR PE S tem (s) 1086,
such as theipykrgspion 5ysiemnitdl, hrededdedatamrelicatiarbiksteeo?@dl, Bbe  The approval

application aggregates and / or analyzes varipus sources of data to enable an informed approval
o son. T RS AR ek fraaisenabie aninle

%&Ua ARV B Ffopllcatlons systt)gms, including the
IEM data sysient(shi2@drgnidvaicehefconaitndia bsisaenitd Yradeastich sisthen ddiderefill system 204c,

e oor a0 Ble UAAREI. SSlERe MG RTANATIIIARK SRR e Toeoaler

/ retailer systems , etc. nancia aﬁ)%ﬁcatlon supports a al transactions

associated GAMNENICRIEH 2000 e frricwansreaes s ss Sk e withseaRsuYapplications /
systems, inghuding dhe iV drdraySIR@E06:aRE hRIeIERPRPE BdSYstem(s) 106, such as the

auto refill system 204c, the incentive system 2041, the subscription system 204k, the approval system

204m, the financiﬁ%?@%ﬁ%t%%‘,bﬁ?é‘W%%@%éﬁ%@@?ﬁ@%ﬂﬁl@%/?@%Ier systems 106;j.
2.3.17 SocigNaetkSystamtare ROREILBEIWRATKAAIGndasRCIR: SHetEe yIRd@sfeane or more nodes,

oAl T TSR S L AR S RaenlA s Jinsngty nevor s
data of the patient 506 in the database 504 against subscriber data found in the
pharmacy newsfeed, e.g., palients who are prescribed medications for cardiac
therapy. Based on the comparison, software 502 separates the data of the
pharmacy newsfeeds relevant to the subscriber, combines the reievant data with
the healthcare newsfeed information and communicates the combined newsfeed
information to the mobile telephone 406 for access and display.

2.3.12 IEM Data Collection System

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

Figure 17 illustrates an exemplary IEM data framework 102 having an
IEM data collection system 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 systerms 106.
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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.9. familgl caregivers,
patients, medi@A%¢HRtRGns, etc. One example of a social network is g‘ﬁ%ﬂ%ﬁ%’ M5tHAtion
community that provides information related to a particular medical condition, treatments, medications,
regimens, and side effects based on both provider and anecdotal data. The availability of such data
may provide benchmark-type services, e.g., facilitate self-assessment of personal progress and
adjustment in ther4pfEE SE8"HEIRBHE B PAPHIBERR§'ARY %M%Wﬁmﬁé progress with the
particulars elgiheradiavivgitredammeondilins rsiioiaseeranesitticiatabasigooa 22 llestrates an
exemplary | r‘négta framework 102 haying a,social network system 2049, according to one
embodimen@’?J F%Wﬁ%?ﬂ%%%ﬁm%%z f’ﬁ?ﬁ@? i ‘?U%%@ ¥°€a%%d8%¥%’§ {he 'g% shown here
embodied ascimevhasasstatiocet04.dn trerilild dape6s) dssaveiebneiiverkesystene2pdiermiay

interoperateS o l?gmtq%ré/f@gté%sog@es% f%itgg RRE L %ré% Sé?}\él@%w 294 and / or one or more

commercial systems n one scenario, patient rs from a cardiac condition. The patient
506 accesseshberiptombreternsk2dfitapatizn dooihikblthBlde it ISoMEraaheysta s 500 having the

software 02 A6 dalRse A4 hai0G M. Alac200 Redient S96amAuARGRS the social network

system 204q, for example, via the base station 404. The patient 506a searches the database 504 for
patient proff¥8tares hebth§Kardiac conditions similar to that of patient 506. The social network system

204q provides mulfiplariyeilgspebpatinateEnading simdatisieagiions2dfenipties include various data

pertinent to each patient such as medication therapies, personal behavigr histories, et¢. The patient
506 request®4 @%@H%r@@mﬁ?rﬁ H?é%??cﬁp /e?fé?/g,'ﬁgég%ﬁﬁtgﬂ’tﬁ&a&/ea 3P§?@§€t’gﬁlﬂd behavior to
that listed inothaepseiied SThes dwaai biaskesyisteivn28Aqamnaidé ot seipuestettamaparative data in
the form of a graphical display. From the display, ' [ I rpi profiles
having the r%’o\%st0 E;g\]/%rr%gyeg‘?e%aﬁa5§c§j9cgém%?(£%%ngs3@@%?@%‘%,8%@ @ﬁﬁ% %@?r%%or social
network syssgated@:1ghalyzecintedifiéicocesrisstiobsyishisns d@itating | eicdifitiigietherapy adherence,

behavior, etBeﬁE&EWﬁm%?E@ﬁ%ﬂé%ﬂé@ﬁ%W?&%@H?Qéiﬁ%{?&%‘ﬁu&@{)ﬁérﬁé“/ﬁ&%&h@r@.OSt favorable

treatment outcomes. The analysis may contrast the differences found in various areas, as well as
generate prescriptVeltRRatle dsgrsimanrIraseastiive pae s ce MR e dBMK 2R specific

adjustments:BasarhAR {BRANBHYEISMUNDRAIE MRS iRRadRRtdRernsRsGHBlVGUaRVIE, i.e., adjust
accordingly, to improve his own personal outcome. Further, the patient 506 ?ﬁg update the social

network sysERYBR 4§ RAHAIRMSRRNRER! GRUCHIRhanes Be IleRtRA it for tracking personal
improvemerdoagriveliors Berehpresiongplirpofizsuze ciherdiod vdtiads. 506y éaioilg aspettssthe social

network syslem 204 mALBe sommnicoblY SRR KL AIRL e R RO MU LGRS €-0-, youth
devices include the hub devices such as a mobile {elephone, base station,
handheld device, etc., as well as system components associated with IEM data
systems and commercial systems, e.g., laptop computer associated with a
“university network, a desktop computer associated with the family caregiver
system 106g, efc.

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

in various aspects, the IEM data collection system 204l includes privacy
assurance, authentication, and validation mechanisms with respect to financial,
medical, and other privacy information. For example, the software 502 may
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3.0 IEM Data Framework Method One aspect comprises, for example, receiving, via a hub,
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. 4.0 et EAmework Article One aspect comprises, for 3@%@5?3?%{%?8}3% medium
having instructions, that when executed by a computing platform, result in execution of a method of
utilizing ingestible event 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 ingestibRUIRIHICRIS KEPGatd e SPIMAC ORI NGRS HERSENGHEHKIH R LLF4Em. 5.0 IEM Data
Framework spygtgasrmined peasReeireshMisass faegxample, 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 t least a glogioq of the ingestible event marker data to at least one
: . 3.1 roval Systems
ingestible event marker T

" 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, according to one embodiment. 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,
one or more |EM data systems 204 and / or one or more commercial systems
108.

In one scenario, the patient 506 opeﬁs an intelligent pill dispenser 1802,
e.g., a pill dispenser having a microchip and communication abilities. The patient
506 removes a pill having an 1EM system from the intelligent pill dispenser 1802.
The intelligent pill dispenser 1802, via its microchip, senses the removal of the
pill, receives a signal from an IEM system that the patient 506 has ingested the
pill, and determines the remaining quantity. if the remaining quantity is fewer
than a predetermined threshold quantity, the inteiligent pill dispenser 1802
communicates a refill request 1o the approval system 204m. The approval
system 204m via, for example, the software 502 and the database 504, verify
information associated with the patient 508, e.g., patient name, prescription
identification, medication ingestion verification, refill timing, eic. The approval
system 204m may interoperate with, e.g., communicate with, various {EM data
systems 204 and / or commercial systems 106 to obtain / validate information.
For example, data provided 1o / resident in the approval system 204m may be
reconciled with medical records of healthcare system 106, the refill request
approved by approval system 204m, and a refill communicated to the pharmacy
system 106D.
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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 generﬁ%ﬁ“ﬂ%‘?ﬂ?@? a network interface device, a machine readabIepﬁ:ﬂ(!l{i%f)lgw,9 fP\?ﬁfﬁ:tions and a
network, according to one embodiment. The diagrammatic system may indicate a personal
computer and / or a data processing system in which one or more operations disclosed herein may be
performed. The processor may be a microprocessor, a state machine, an application- specific
integrated circuit, a field programmable gate array, etc. The main memory may be a dynamic random
access memory and! or @.grimapsraeastl@Sysampiter 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 videodisplay.may provide graphical r tati info I e data processing
system. The alph(;lEOI a%g%%n&%ﬁ%tg&slcaea%rag%%g a%%ygpﬁagd? %ﬁ%ﬁ@%&%@%@ﬁ gr%%@gother input device
of text, e.g. sagEeaiEicidsiad tatadahegdhysitaliedralaegetattredisiyedbinrgiaiiovice may be a
pointing device sug@ﬁiea,,@ﬂ%%?;[g@g{i % WW}E@@&@%F}@Q&@ SR m, and! or other
u

e ! . .
longer term storage system. The signal generdtion device may be a bios and /" or a functional

operating syQtERRiNAS HEP048s SPPEJOR IR, ONeecREdRdiR ¢t Tt |58l Ea®hay be a device that

may performydpiaiiace fapations sweliasSada aany e AmdIeiaam Camyrrsinabhbedibaffering
required for communication to and from, the network Th? machine readable medium may provide

instructions BhaRAch siRIYT A miBHS R RIBESHE HERIRTRERP RIS M 4P @ MStructions may

provide sougeepResRachl e datrtade iedbeipmassoibicanable @il driahaysterasap®tations
disclosed herein. Althou%h the r%resent em odim%u s have been described with reference to
W

specific exa?r%jlé b6 ST f?, g WBECE\I/%% Pt Various modifications and changes may be made
to these embodimhmeEbeu&ﬁmﬁgnmﬁmip,tE@bdﬂd@We aacb@@byom@a@'ious
embodmeniiafil S37MRIRBERo S feosss odies:Flga st e aipnaube enabled and

operated usi rdware circtitry, e.g., ased logic circuitry, firmware, software and / or any
combinatiorststtiearddapeMmimniaassa e/ BMoaigatel ddhe b diia prlissiihRYE R¥Edable medium.

For exampleqiieaRURUNBIRHESL BRI ARIIDEUIRd BRI BR RO yislpgd AIstors, logic

gates, and electrical circuits, e.g., A ?Iication Specific Integrated circuitry (ASIC) and / or in Digital

. . pplIC
Signal Proc83k» P83t GRURM PRI BLAN P the receive module and the communicate module and
other modules mayhe ienabled vsirgmnesysmore®itberteamolngiesidasaioetbhartine In
addition, it will be appreciated that the various operations esses, and methods disclosed herein
may be embBURY iﬁgg '&ﬂR@%@dﬁﬁi‘%&?&&iﬁ‘?ﬂ%ﬁﬁ%&?%@ﬁ&cﬁ‘{?\s*’sggés%?%%ar%ee ﬁjém compatible
with a data processiny systempgigatiacapmdessstbenpariehiapbpanfdaiact mesng order.
Accordingly, the [fication ' be regarded.i j ' er than a restrictive
sense. A’r%{/i%é:%%%%%géagéggﬁ%g@ \\%gtﬁéﬁ%%égr’ér%éﬁ%%ﬁgﬁdg g&/?gé%péa%% nh@ﬁ%g"s, for example, may

be used aloregoiramestisheRitsotivaitheithdrasaRientrre rMaIBER POCeRABTEGINg an IEM data
aspect. -

patient population data and correlates various data such as blood pressure
readings over a predetermined period of time versus medication taken versus
adherence to medication regimen to determine overall efficacy of medication
regimen and to forecast titrated patient dosing based on the overall efficacy
findings.

Multiple profile parties, e.g., analysts using the pharamceutic systems
106e, agents using the regulatory agency systems 106i, and researchers using
the university systems 106d, access the forecasting system 204n. The multiple
profile parties utilize various tools, e.g., the software 502, to run analytical and
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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, FDA, smart phone, computer server, etc. Typically, the data storage element is a
computer re%ﬁ?é (ﬂ(gﬁ?um The term "computer readable medium" as ué ’ﬁé?&?ﬁ’?‘é%ers to any
storage or transmission medium that participates in providing instructions and / or data to a computer
for execution and / or processing. Examples of storage media include floppy disks, magnetic tape,
CD-ROM, a hard disk drive, a ROM or integrated circuit, a magneto-optical disk, or a computer
readable caRIERSIRS APBLoRoNS m%ﬁ}gtﬂa lig RAREIRLS %ﬁt@t@tﬁﬁoo%‘iﬁgég ¥P8SHEEral or

external to faeceanpigieatA dlaicmuaininghindoimatiom tha)ite datiresl S yetercRtputer readable
medium, where "storing" means recording information such that it is accessible and retrievable at a
later data by a computer and / or computer related component. With respect to computer readable
media, "permanent mem2s3:1fefEiisanaiad Bvsiaits is permanent. Permanent memory is not erased by
termination of the electrical supply toa 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 MemapyAR d%%ﬁﬁ@mﬂ a8 RAHREACHEMEMAINs AdigdaRermanent

memory may be editable and re-writable. Also prowded are computer executable instructions, i.e.,

programmintidEDe ABiRnily YREOMSRRPRRS JiR fIBaCIR) Sy RIMM AR P TR YEIRR N ceiver, and other

corgponegtwéé@@efaﬁlémuﬁ @Qamﬁ@tmﬂ@ir@%&ws@mﬂgféméxgmaa&rwfm%oai@ computer readable

medium. Accordin Iy varigus aspects provide er readable mR |dg1 con alnlng programming

for use in prowdlng Ay ?r&j Vg éj Sf‘%ﬂ@a"ﬂ% {én I iMefts the systems

include onefprameisg @fst@rdma@ipa@gerdlemmum datbqatioossiridelkhvbdita flataesispiay element, a

data transm eme i chan and HOIE, ements may be
msé er mc eggﬁ}i% ok Ftnuﬂ S%‘{"ﬁeg}s é?r?gog Qgsags%

present or o eaddaeia east one of the Ih event mar afa, the hub, and the
IEM data syst@mie telepDorect@hie Hbmgﬁéwsﬁ%msﬁ@%m ROGNBAY a receive module

and acom%k%agsﬁ%@%l% TR FTRES S DARYE WiE DI 8P ATNLEENN Aty Qodiehsepse. the

systems are composed of two or more different modules that communicate with each other, e.g.,
using the hielhetienaMids s AAMTBRIG abexaer g 1 ¥fking the IEM data in the communication, e.g.,

using the IEM data,sypte e fHnstigratliasnt 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 to the patient 506 via, for example, the mobile telephone 406.

5 3.16 IEM Data Phone

The IEM data phone enables IEM data — related appilications. For
example, application(s) include pill regimen scheduling applications, alert
reminder applications, auto refill for medication applications, patient {col
applications, social networking applications, incentive tracker applications, auto
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It is 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 inveMRANT BE imited only by the appended claims. Where E‘}gﬁ@éﬂg?@, S is provided,
it is understood that each intervening value, to the tenth of the unit of the lower limit unless the context
clearly dictates otherwise, between the upper and lower limit of that range and any other stated or
intervening value in that stated range, is encompassed within the invention. The upper and lower limits

of these smBlg FRGLCHRTSIRISSHRERRRBRIFRIRIS FARRIRY &ARMYFAEAGE 2L RRN SR
encompassgengibibingpisuenites. STest it s ecifjcedyrexgratetivimit #3dbeisteted range. Where

h d range incl h of the limits, luding gi both of those included
it are 280 BTV (8 HOLAUS A0 REhd 16 ABIER B HALAC A finical and seientic terms
usgd hereimhmwah&zmwmmgmﬁaedﬁmmty phdmesm.dmm&a{efanrdiharyiskill in the art to
which this 'ﬁ‘X&'&HBElQ%ﬁB%hé\gggﬁég,%&%}féﬂ?}gé’ﬁ%@qﬂ%ﬁ% Rl §I9Y'BE ?ﬁ\%‘ﬁ#ﬁé@%&’ those

described herein can afso be used In the practice or testing of the present invention, representative
illustrative retrad with aiacssakveae npRdieisriped. In vaspyriBReasthshenappdieatiensited in this

specificatiog@g@tg%}wmgmkﬁm%@gaﬁ%g,igggyidual publication or patent were
y

specifically and individually indicated to be incorporated by reference and are incorporated herein by

reference to disclB&@HRiF fshgRse the IRMiGHe RRAP A4 R iFAPPisRIREISTA#RIRich the

publications:arersiadedideceitation Dtammableasinpdsfosiadisateste priprdading filkg date and
should not be cctlns rued as an admisilon that th%egreg?ent invention is not entitled to antedate such

publication By"OFRIESF HidMAIRRH AN EGARIPRI-PEANND GHBERESHYR BIOTIRS $HSY BS different from
the actual pubficasiensgaiesiwhitihttiydesd todpedNdeperirpily, cenitimedhemd! doted that, as

used herein.and, in the appended claims, the singular forms "a", "an", and "the" include plural referents
Unless the cotel G2 U100 AR A RS SRS SRABRAV NGRS iy be drafted to
exclude anymphesicdrderatmtrAsiaychotide staléimedicisapteititestiasdmnapsabbedent basis for use

of such exclusiv minology. as tsalely,” "only" the like | nnecti ith t citation of claim
elements, o#%gé%%éﬁgaanﬁgé%%\?ﬁal|Sm| ﬁ%ﬁ .C%%Hg@]\%\%ﬁj%% apﬁp?grém %%18?8% @?(%eitri%he art upon
reading thisadrdutosemtdn @aciontio dedicrius-emiisdinebils taeshineditd e steadielerein has
discrete coragg@gr%ze}rgéeatures 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 recd@Hftolusiipics cayfsarpalary 1Fdovats breryREwEeRRYING hy other order

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

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

The pill regimen scheduling application may accept, reconcile, calendar,
and manage contraindications and interactions of medication regimen(s). For
example, the patient 506 may input information related to one or more
prescriptions, including the pharmaceutical name and dosage. The pill regimen
scheduling application may check the input information against existing
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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 frofhR&LEBIEBr scope of the appended claims.  Accordingly, 4R AECEEHEE merely
illustrates the principles of the invention. It will be appreciated that those skilled in the art will be able to
devise various arrangements which, although not explicitly described or shown herein, embody the
principles of the invention and are included within its spirit and scope. Furthermore, all examples and

conditional IBFIDESIO PeiRERAHRTdNE dFMPRig PARNR: &% di HRIeEGesm AWM Sstanding the

principles otibsWReeation anktprraRRSPIDSONTIRISH Ry e nvariasig Bpgnessnthe art, and are
to be construed as bejng without limitation to such s ,cific%lzﬁr%%ited examples, and conditions.
Moreover, aﬂi'%’t’a?é?ﬁ@ﬁ %@r’@ﬁf’%‘c{ﬁﬁ@rgmﬁ%gﬁ ERY IRt FHE invention as well

as specific exevapltsrigrzatractontenTasdpil engiorepassbatirgraptlicatandfayctaeatianuivalents
thereof. Add t{eoaals!}fieciéih 6?&%}9%%%?&@%%8%?@%%%'?”ézgé“?'?%%gé%@a@%%?&% ‘%HOW” equivalents and
equivalents déveloped in"thetuture, 1.€.; any €lements developed that perform the same function,
regardless éirgiroptiate. tifhessalepinoftiecpplisgdrio imgastidng ecidations hbeiaterisiatbioldse limited to

the exemplapypbaimaninlipwandderribad BRerifa R8N eholaiseapRARH spirt of present
invention is embodied by the appended claihis. WHAT IS CLAIMED 1S: 1. A system comprising:

a receiver aSsisRaRsle i Rls6KP BT RARIRAICMHE receiver

The alert reminder application may accept or access various data
associated with scheduling, including 1EM data 200,and generate alerts at
appropriate times. The alerts may be audible, visual, emalil, text message, efc.
and may be integrated with or independent of alert reminder application(s). The
alert application 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 example,
the patient 506 may schedule reminders to be sent to the user’s device, e.g., the
IEM data phone 204p, the handheld device 402, the base station 404, the mobile
telephone 4086, etc.

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

Predetermined criteria may be used to determine if / when the alert
reminders application generates an alert, reminder, eic. 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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5configured to receive a conductive communication signal, via body tissue, the conductive
communication signal comprising ingestible event marker data , wherein the conductive

communication signal is undetectable beyond the body, and wherein the Ier. ijgured to

transmit a clg%ggaﬂg'lsgﬁcrypted communication signal comprising at |ea£?%?%\%%§?'§ﬁﬁ§ﬁ e ingestible

event marker 10data; a hub located external to the body of the individual to receive the

cleansed or encrypted communication signal comprising at least a portion of the ingestible event

marker data from the receiver; and at least one ingestible. event marker. data system to
i STTRG G

[
receive, diréNESE SHRIFEEG BRI AR RISRED W69~ AL system of
claim 1, wherei thedhngsstinis eupn mankbile e pbonedsessint@iedtioth dhe faraidyingestion event.

203. The Syge{?ég}ieér(: lseyi/ig’?e%‘\ %E r?g]etrktlg i}?%ees%)gn% %Y%ﬂ%&ﬂ%% ﬂ?é@sages to the
healthcare system 106a and the physician system 106f. If the event is deemed
critical, e.g., ingestion of non-prescribed medication, overdosage, etc., the alert
reminder application may generate a call from the IEM data phone 204p to the
emergency assistance system, e.g., place a 911 call. The call (prerecorded
audio, text message, etc.} may contain information such as the patient's name,
the nature of the emergency, the ingestion details, physician and family caregiver
information, and the physical location of the person ingesting the medication.

The auto refilt application may facilitate automatic refill of a prescription
medication via interoperation with, for example, the pharmacy system 106b, 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
thsioiogic symptoms may facilitate user entry of dietary intake and symptoms,
collection of device-associated physiclogic parameters such as blood pressure,
heart rate, etc., correlation / analysis of the data, and feedback based on the
correlation / analysis. The patient tool application may provide data, e.g., the
feedback, for display on the IEM data phone 204p, the IEM data system(s) 204,
and / or the commercial system(s) 106.

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

The incentive tracker application may collect, manage, track, update, etc.
incentive information. For example, the incentive tracker application may
reconcile data associated with IEM data collection systems 204l and wholesaler /
retailer systems 106j to determine incentive eligibility, e.g., a patient rebate. The
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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. 25 5. The

system of cl@y'g ‘Qgggj,n the ingestible event marker device comprises gn.| &t&%&&\éent marker to
o Bou

communicate wi e receiver via the conductive communication signal. e 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 the individual.

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 EEE\/I data system(s) 204 and / or the commercial system(s) 106,
such as the billing for an auto refill via the pharmacy system, efc.

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 / systems, including the IEM data system(s) 204 and / or the
commercial system(s) 106, such as the subscription system 204k, the IEM data
collection system 2041, etc.

The approval application aggregates and / or analyzes various sources of
data to enable an informed approval decision. The approvals application may
interoperate with various applications / systems, including the IEM data
system{s) 204 and / or the commercial system(s) 106, such as the auto refill
system 204c, the subscription system 204f, the financial systems 2040, the
pharmacy systems 106b, the wholesaler / retailer systems 108j, eic.

The financial application supports and enables financial transactions
associated with IEM data 200. The financial application may interoperate with
various applications / systems, including the IEM data system(s) 204 and / or the
commercial system(s) 106, such as the auto refill system 204c, the incentive
system 2044, 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,

66



58. The system of claim 1, wherein the hub comprises at least one 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 of a desktop computer, a laptop computer, and an intelligent device /
appliance. WO 2{406FfE system of claim 8, wherein the personal commdMEATSHHERE 5 comprises
a mobile computer. 11. The system of claim 1, wherein the at least one ingestible event marker
data system comprises at least one of: a feedback loop system, a decision support system, an auto
refill system, patient tools, a behavioral 10 medicine s@em, an incentive system, personalized

commercial et e PSEASROBNRIRPBHIR /918 NS W HIGaHR) BASROSMSNInRIFdAh system, a
subscriptiongystaay afr g est ireransmaikrlidatacalestondiar anrraral gsiesmaiagecasting

S, o o e oA S2 Rl X A2 BBl Mook
system. 15 :

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 tc a particular medical condition, treaiments,
medications, regimens, and side effects based on both provider and anecdotal
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 iliustrates an exemplary [EM data framework 102 having a
social network system 204q, according to one embodiment. The 1EM 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 1EM data
systems 204 and / or one or more commercial systems 1086.

In one scenario, patient 506 suffers from a cardiac condition. The patient
506 accesses the social network system 204¢, which may be embodied as the
server 500 having the software 502 and the database 504 having IEM data 200.
Patient 506 may access the social network system 204q, for example, via the
base station 404. The patient 506a searches the database 504 for patient
profiles also having cardiac conditions similar to that of patient 506. The social
network system 204q provides multiple profiles of patients having similar
conditions. The profiles include various data pertinent to each patient such as
medication therapies, personal behavior histories, etc. The patient 506 requests
a comparison of his medication therapy, medication therapy adherence, and
behavior to that listed in the profiled. The social network system 204q provides
the requested comparative data in the form of a graphical display. From the
display, the patient 508 is able to determine the profiles having the most
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12. The system of claim 1, wherein the at least one ingestible event marker data system comprises at
least one of a computer, a receiver, a transmitter, an application, a data storage medium, a processor,
a memory ¢ onent, a personal communication device, software, and a mobile teleghone

The system &(‘SFQWOE 8ﬂfrjther comprising: an ingestible event markerpé:é[ig]%zé’u?gé 3% 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{8verbs H5atneshetitepamndRF sFthpdiish BkpRiRRHHE A A5 SARR, and a

storage repRgilesyk systerhROURLaPySe@ b clifferehosbersinadieas hangicafite hub and at least Sone
of the mgestlblﬁ event marker g%t}% zggtr:bse hsa\c/%rr\flg%red Bothransmlt to a é:ommermal system at least a

portion of tH8Y t‘fé‘&f?&é"‘&@% e correspondi

interdependencies of the profiles having the most favorable treatment outcomes.
The analysis may contrast the differences found in various areas, as weli 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 cutcome. 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 benchmarking purposes by other
individuals. In various aspects, the social network system 204q may be
communicably associated with other web communities 106h, e.g., youth
communities, business communities, etc.
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16. The system of claim 15, wherein the commercial system comprises at least one of a healthcare
system, a pharmacy system, a pharmaceutic system, a 10university system, a financial transaction
system, a physician system, a family caregiver system, a web community, a regulator ency system,
and a whole aﬁe?tﬂ}(ljg?éﬁgr system. 17. A method comprising: 15Reé’e(?\§|[r{1]§? ({{/’%83 ?éa%?eiver
associated with a body of an individual, a conductive communication signal via body tissue, the
conductive communication system comprising ingestible event marker data, wherein the conductive
communication signal associated is undetectable beyond the body, and wherein the receiver is
configured to transmit a cleansed or encrypted communication 20signal comprising at least a portion
of the inge 30/ EMEDRtaFK@mealark Methodeceiving, via a hub located external to the body of the
individual, the cleansed or encrypted communication signal comprising at least a portion of the
ingestible event markesasizdat frompghsas deivexampde, receiving, via a hub, ingestibie 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 daia system.
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communicating, via the hub, at least a portion of the ingestible 25event 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 1
wherein the ?ﬁaé’gﬂlﬂpgsgvpént marker data comprises information about a rggﬁgﬁgg Gl ‘gﬁlfhgestlon
event. 520. The method of claim 17, wherein claim 17 is encoded as a set of instructions on a
non-transitory machine readable medium, wherein the encoded set of instructions of claim 17 are
executed by a machine. 21. An article comprising: 10

4.0 IEM Data Framework Article

One aspect comprises, for example, a storage medium having
instructions, that when executed by a computing platform, result in execution of a
method of utilizing ingestible event marker data, comprising: receiving, via a
hub, the ingestibie event data that originates from multiple ingested event
markers; and communicating, via the hub, at least a portion of the ingestible
event marker daia to at least one ingestible event marker data system.
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a storage medium having instructions, that when executed by a computing platform, result in execution
of a method communicating ingestible event marker data via an ingestible event marker framework,
comprising: receiving, via a receiver associated with a body of an 5individual, a conductive
communicati8f %?@Wgﬁ%f body tissue, the conductive communication sigﬁgfré%%%’ﬁ‘g'ﬁgi%gestible
event marker data, wherein the conductive communication signal associated is undetectable beyond
the body, and wherein the receiver is configured to transmit a cleansed or encrypted communication
signal comprising at 10least a portion of the ingestible event marker data;

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 daia 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 netwaork, according to one embodiment.

The diagrammatic system may indicate a personal computer and / or a
data processing system in which one or more operations disclosed herein may
be performed. The processor may be a microprocessor, a state machine, an
application- specific integrated circuit, a field programmable gate array, etc. The
main memory may be a dynamic random access memory and / or a primary
memory of a computer system. The static memory may be a hard drive, a fiash
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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receiving, via a hub located external to the body of the individual, the cleansed or encrypted
communication signal comprising at least a portion of the ingestible event marker data from the

receiver; and communicating, via the hub, at least a portion of the 15ingestibl% evue)rn;tmr&arker data to at
least one in%&ﬂﬁ’l@"&?]@ﬁ? marker data system. 22. The article of clair%cﬂ,%hgfem ffe ingestible
event marker data comprises information about an ingestion event. 20 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; ) o
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 disciosed herein may be performed. The instructions may provide
source code and / or data &:ode to the processor 1o 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
combination of hardware, firmware, and / or software, e.g., embodied in a
machine readable medium.

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

in addition, it will be appreciated that the various operations, processes,
and methods disclosed herein may be embodied in a machine-readable medium
and / or a machine accessible medium compatible with a data processing
system, e.g., a computer system, and may be performed in any order.
Accordingly, the specification and drawings are 1o 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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25a rece_iver associated with a body of an individual, the receiver configured to receive a conductive
communication signal via body tissue, the conductive communication signal comprising ingestible

event marker data, wherein the conductive communication signal associated | ble beyond
the body, ant WHEPEHERE receiver configured to transmit a cleansed or a}éjﬁgﬂ{/%%é%c? @%)gr(n%trgunication

s?gnal comprising at least a portion of the ingestible event marker data; a receive module to receive,
via a hub located external to the body of the individual, the cleansed or encrypted communication

signal 5comprising at least a portion of the i,ngestible vent marker data from the rec?iver; and
phone, computer server, etc. Typically, the data storage element is a computer

readable medium. The term “computer readable medium” as used herein refers
1o any storage or transmission medium that participates in providing instructions
and / or data to a computer for execution and / or processing. Examples of
storége media include floppy disks, magnetic tape, CD-ROM, a hard disk drive, a
ROM or integrated circuit, a magneto-optical disk, or a computer readable card
such és a PCMCIA card and the like, whether or not such devices are internal or
external to the computer. A file containing information may be “stored” on a
computer readable medium, where “storing” means recording information such
that it is accessible and retrievable at a later data by a computer and / or
computer-reiated component. With respect to computer readable media,
“permanent memory” refers to memory that is permanent. Permanent 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 memary
may be editable and re-writable.

Alsc provided are computer executable instructions, i.e., programming, for
performing the above methods, e.g., for programming the IEM, receiver, and
other components of the system. The computer executable instructions are
present on a computer readable medium. Accordingly, various aspects provide a
computer readable medium containing programming for use in providing
ingestible event marker data.

As such, in certain embodiments the systems include one or more of: a
data storage element, a data processing element, a data display element, a data
transmission element, a notification mechanism, and a user interface. These
elements may be present or otherwise associated with at least one of the
ingestible event marker data, the hub, and the IEM data systems.

One of the above-described systems is reviewed in terms of a receive
modute 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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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. 10 25. The system of claim 24 wherein
the ingestible event marker data comprises information about an ingestion event,

6. The
system of cl3® PEY4f%Tein the ingestible event marker data 15compr|se]§qﬁ%$%ﬂ%f%4ﬁﬁé§)out a
response to an ingestion event.

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 1IEM data
systems’ functionalities. .

It is 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
embodimenis only, and is not intended o be Hmiting, since the scope of the
present invention will be limited only by the appended claims.

Where a range of values is provided, it is understood that each intervening
value, to the tenth of the unit of the lower limit unless the context clearly dictates
otherwise, between the upper and lower limit of that range and any other stated
or intervening value in that stated range, is encompassed within the invention.
The upper and lower limits of these smaller ranges may independently be
included in the smalier ranges and are also encompassed within the invention,
subject to any specifically excluded limit in the stated range. Where the stated
range includes one or both of the limits, ranges excluding either or both of those
included fimits are also inciuded in the invention.

Unless defined otherwise, all technical and scientific terms used herein
have the same meaning as commonly understocd by one of ordinary skill in the
art to which this invention belongs. Although any methods and materials similar
or equivaient to those described herein can aiso 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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may be different from the aciual 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 itiustrated 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 logically possible.

Although the foregoing invention has been desctibed 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 iliustrates the principles of the
invention. It will be appreciated that those skiilled in the art wili be able to devise
various arrangements which, although not explicitly described or shown herein,

~embody the principles of the invention and are included within its spirit and
scope. Furthermore, all examples and conditional language recited herein are
principally intended to aid the reader in understanding the principles of the
invention and the concepts contributed by the inventors to furthering the art, and
are to be construed as being without limitation to such specifically recited
examples and conditions. Moreover, all statements herein reciting principles,
aspects, and embodiments of the invention as well as specific examples thereof,
are intended to encompass both struciural and functional eguivalents thereof.
Additionally, it is intended that such equivalents include both currently known
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equivalents and equivalents developed in the future, i.e., any elements
developed that perform the same function, regardiess of structure. The scope of
the present invention, therefore, is not intended to be limited to the exemplary
embodiments shown and described herein. Rather, the scope and spirit of

present invention is embodied by the appended claims.
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WHAT IS CLAIMED {S:

1. A system comprising:

a receiver associated with a body of an individual, the receiver
configured to receive a conductive communication signal, via body tissue, the
conductive communication signal comprising ingestible event marker data ,
wherein the conductive communication signal is undetectable beyond the body,
and wherein the receiver is configured to fransmit a cleansed or encrypted
communication signal comprising at least a portion of the ingestible event marker
data;

a hub located external to the body of the individual to receive the
cleansed or encrypted communication signal comprising at least a portion of the
ingestible event marker data from the receiver; 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 4, wherein the ingestible event marker device
comprises an ingestible event marker to communicate with the receiver via the

conductive communication signal.

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

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

associated with a unique identifier of the individual.

8. The system of claim 1, wherein the hub comprises at least one of a

base station, a personal communication device, and a mobile telephone.
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9. The system of claim 8, wherein the base station comprises at least one

of a desktop computer, a laptop computer, and an inteltigent device / appliance.

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

comprises a maobile computer.

11. The system of claim 1, wherein the at ieast one ingestible event
marker data system comprises at least one 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 ingestible event marker

data phone system, and a social network system.

12. The system of claim 1, wherein the at least one ingestible event
marker dafa system comprises at least one of a computer, a receiver, a
transmitter, an application, a data storage medium, a processor, a memory

component, a personal communication device, software, and a mobile telephone.

13. The system of claim 1, further comprising:
an ingestibie event marker data source to generate at least a portion of
the ingestible event marker data and transmit at least a portion of the ingestible

event marker data.

14. The system of claim 13, wherein the ingestible event marker data

source is selected from a group consisting essentially of an ingestible event
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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, wherein at least one of the hub and at least
one of the ingestible event marker data systems is configured to transmit to a

commercial system at least a portion of the ingestible event marker data.

16. The system of claim 15, wherein the commercial system comprises at
least one 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 receiver associated with a body of an ihdividuat, a
conductive communication signal via body fissue, the conductive communication
system comprising ingestible event marker data, wherein the conductive
communication sighal associated is undetectable beyond the body, and wherein
the receiver is configured to transmit a cleansed or encrypted communication
signal comprising at least a portion of the ingestible event marker data;

receiving, via a hub located external to the body of the individual,
the cleansed or encrypted communication signal comprising at ieast a portion of
the ingestible event marker data from the receiver; 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.
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19. The method of claim 17, wherein the ingestible event marker data

comprises information about a response o an ingestion event.
5 20. The method of claim 17, wherein claim 17 is encoded as a set of
instructions on a non-transitory machine readable medium, wherein the encoded

set of instructions of claim 17 are executed by a machine.

21. An article comprising:
10
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a storage medium having instructions, that when executed by a
computing platform, resuit in execution of a method communicating ingestible
event marker data via an ingestible event marker framework, comprising:

receiving, via a receiver associated with a body of an
individual, a conductive communication signal via body tissue, the
conductive communication signal comprising ingestible event marker
data, wherein the conductive communication signal associated is
undetectable beyond the body, and wherein the receiver is configured to
transmit a cleansed or encrypted communication signal comprising at
least a portion of the ingestible event marker data;

receiving, via a hub located external to the body of the
individual, the cleansed or encrypted communication signal comprising at
least a portion of the ingestible event marker data from the receiver; 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 receiver associated with a body of an individual, the receiver
configured to receive a conductive communication signal via body tissue, the
conductive communication signal comprising ingestible event marker data,
wherein the conductive communication signal associated is undetectable beyond

the body, and wherein the receiver configured to fransmit a cleansed or
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encrypted communication signal comprising at least a portion of the ingestible
event marker data;

a receive module to receive, via a hub located external to the body
of the individual, the cleansed or encrypted communication signal
comprising at least a portion of the ingestible event marker data from the
receiver; and

a communicate module to communicate, via the hub, atleast a

portion of the ingestible event marker data to at least one ingestible event marker

data system.

25. The system of claim 24, wherein the ingestible event marker data

comprises information about an ingestion event.

26. The system of claim 25, wherein the ingestible event marker data

comprises information about a response to an ingestion event.
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