HIGH-THROUGHPUT PRODUCTION OF INGESTIBLE EVENT MARKERS CROSS-REFERENCE To
RELATED APPLICATIONS [1] This application claims the benefit of U.S. Provisional Patent
Application NUYfbER B4 849, filed January 6, 2009 and titled "High-TH&GERHE P uction of
Ingestible Event Markers", incorporated by reference for all purposes in the Present Application.
INTRODUCTION [2] Ingestible event markers include consumable devices which emit a detectable
signal upon contact with a target internal physiological site. While configurations for ingestible event
markers may vary, in certain instances ingestible event markers include one or more ingestible event
marker that are stably associated with a carrier, such as a tablet or capsule. The ingestible event
marker may vary, and in certain instances includes an integrated circuit component and two dissimilar
materials, e.g., two eleld@Gotid$IRAtHaHBO FoRems GHINeOfoNGESPIBLE ELVEENT path extender
and/or various other components which may, in certain instances, may be associated with a
framework. When the ingestible event marker &@rﬁéﬁ%ﬁés referred to herein in certain aspects as an
"ingestible event marker identifier" or "identifier"), contacts fluid at an internal target site, such as
stomach fluid, a power source is completed that provides power to the integrated circuit component to
provide a communication.  CROSS-REFERENCE TO RELATED APPLICATIONS

[001] This application claims the benefit of U.S. Provisional Patent Application
Number 61/142,849, filed January 8, 2009 and titled “High-Throughput
Production of ingestible Event Markers”, incorporated by reference for all
nurpases in the Present Application.

INTRODUCTION

[002] Ingesiible event markers include consumable devices which emit a
detectable signal upon contact with a target internal physiclogical site. While
configurations for ingesiible event markers may vary, in ceriain insiances
ingestible event markers include one or more ingestinle event marker that are
stably associated with a carrier, such as a tablet or capsule. The ingestible event
marker may vary, and in ceriain instances includes an integrated circuit
component and two dissimilar materials, e.g., two electrodes.  Further
components include, for example, a current path extender and/or various other
components which may, in ceriain instances, may be associated with a
framework. When the ingestible event marker {sometimes referred to herein in
certain aspects as an “ingestible event marker identifier” or “identifier”), contacts
fluid at an internal target site, such as stomach fluid, a power source is completed
that provides power to the integrated circuit component to provide a
communication.

[003] Ingesiible event markers hold great promise for use in a variety of different
applications. One application of interest is monitoring how a patient adheres to a
prescribed pharmaceutical therapeutic regimen. In these applications, ingestible
event markers are the pharmaceutical dosages of the therapeutic regimen, where
the carrier componant of the marker may include an active pharmaceutical



[3] Ingestible event markers hold great promise for use in a variety of different applications. One
application of interest is monitoring how a patient adheres to a prescribed pharmaceutical therapeutic
regimen. In these applications, ingestible event markers are the pharmaceutical dosages of the
therapeutic regigdént wiersterestapfidtecompERepR ofhederiker may iR aHh &Rtive pharmaceutical
ingredient ofgsierasi-aide aplacehmsas sasiedBysdonitoniag fgstomewgnications, e.g., a current

path associated Wiih the pgestible gxearpater. Acctialamatien [eagrdiagggrient adherence

with a prescrellg%% pharmaceutical therapeutic regimen may be obtained. Patient adherence data

obtained wit?iAGEAERIECEY B FREFKE (S ABIRR PRI AINAEE dhoiRibith 3ifes data
obtained with ingestible event markers holds great promise, both with patients
who have been prescribed approved pharmaceulicals and with patients who are
parficipating in clinical trials.
[004] ingestible event markers also hoid promise in protocols that do not involve
administration of a pharmaceutically active agent. For example, ingestible event
markers may be used to monitor an occurrance of interest, such as a mealiime, a
sympiom, etc. As such, applications in which ingestibie event markers may find
use include dieting, monitoring patients for physiological symptoms of interest,
and the like.

SUMMARY

[005] According to embodiments, high-throughput ingestible event marker manufacturing systems are
provided. The systems include an assembly unit configured to stably associate

an ingestible event marker with a carrier to produce a product. Also provided are

manufacturing methods used to produce the products. '

1005a] According to a first aspect, there is provided a high-throughput system comprising an automated
assembly unit configured to stably associate an ingestible event marker with a carrier to produce a
product, wherein the automated assembly unit comprises: 2 quality control unit comprising an mgestible
event marker detector to specifically detect ingestible event markers associated with carriers in the
product.

[005b] According to a second aspect, there is provided a high-throughput method for producimg a
product, the method comprising: assembling an ingestible event marker with an assembly unit configured
to stably associate an ingestible event marker with a carrier to produce the product, wherein the assembly
unit comprises: a quality control unit comprising an ingestible event marker detector io specifically detect
ingestible event markers associated with carriers in the product.

[005¢] According to a third aspect, there is provided a process for manufacturing an identifiable product
that includes a pharmaceutical agent and an ingestible device, the process comprising the step of
presenting the pharmaceutical agent in the form of a tablet to an assembly unit, wherein the assembly unit
comprises a quality control unit comprising an ingestible device defector to specifically detect ingestible
devices associated with the pharmaceutical agents in the identifiable product, and wherein the assembly
unit manufactures the identifiable product through the steps comprising: placing a determined volume of
adhesive onto one surface of the tablet to produce an adhesive sided tablet using an adhesive delivery
unit; and securing the ingestible device to the adhesive sided tablet to produce the identifiable product
using a device delivery unit.



who have been prescribed approved pharmaceuticals and with patients who are participating in clinical
trials. [4] Ingestible event markers also hold promise in protocols that do not involve administration of
a pharnefeijticsdbpdotiveragdntrtkospxantiple; ingestibleleyantsarker srnay-beuse ddomamter.an
occurrepeat inieiestpuehasRNeatingd wsYRRiank %&1@%&:’%&1‘1@%@9@%&%@5@%&%{!@ ighiingestible
ovent s AN ol gk, oo PRI o lageal pers o lerest.
and the Ilégﬁ SgohrﬁMn@elR;\g 5] %ccordlp%gg emblglgillrlnents hlgthb g) }ﬁ tin estible even matker
manufacturi ems are pi SheTudEan a5s8 ‘BW%J Rt EIRGrEstbYstaiss
associgfgestible 1 evIces ass0c1ated with the pharrnace:utlcal agents in the identifiable product, the process

comprising the steps of: delivering a first portion powder form of the pharmaceutical agent to atablet die

of the assembly unit using the powder delivery unit; placing the ingestible device into the tablet die of the

assembly unit using the device delivery unit; delivering a second portion powder form of the

pharmaceutical agent to the tablet die of the assembly unit; and compressing the content of the tablet die

using the compressing unil to form the identifiable product.

[005¢] According to a fifth aspect, there is provided a process for manufacturing ar identifiable product

using an assembly apparatus that includes a first capsule portion delivery unit, a capable assembler unit,

an agent delivery unit, and a device delivery unit, and wherein the assembly apparatus further comprises a

quality control unit comprising an ingestible device detector to specifically detect ingestible devices

associated with capsules in an identifiable product, the process comprising the steps of: delivering a first

portion of a capsule using the first capsule portion delivery unit of the assembly apparatus; filling the first

portion of the capsule with a pharmaceutical agent using the agent delivery unit of the assembly

apparatus; placing an ingestible device into the first portion of the capsule using the device delivery unit

of the assembly apparatus; and sealing the content of the first portion of the capsule with a second portion

of the capsule using the capsule assembler unit of the assembly apparatus.

BRIEF DESCRIPTION OF THE FIGURES

[008] FIGS. 1A to 1B provide various views of an ingestible event marker with a
signal amplification element according 1o an aspect of the invention. FIGS. 1C 10
1G provide views of ingestible event marker that include protective coatings
[007] FIG. 2 provides a schematic of tablet assembly unit according to one
aspect of the invention.

[068] FiG. 3 provides a schemaiic of tablet assembly unit according o another
aspect of the invention,

[008] FIG. 4 provides a schemaiic of tablet assembiy unit configured to employ a
tablel precursor powder according o an aspect of the invention.

[010] FI1GS. 5A to 5C provide views of tablet configurations produced from pre-
made tablet precursors in accordance with the invention.
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an ingestible event marker with a carrier to produce a product. Also provided are manufacturing
methods used to produce the products. [005a] According to a first aspect, there is provided a
high-throughpﬂf) é‘ﬂé’ﬁ{f%gmprising an automated assembly unit configtfr%ﬂ‘f%zglt%{ﬂgg}?f%ociate an
ingestible event marker with a carrier to produce a product, wherein the automated assembly unit
comprises: a quality control unit comprising an ingestible event marker detector to specifically detect
ingestible event parkergassasiades yvikneariers: lRe sl [0 Thli Arsarsingdmansecond aspect,

there is provide.dagcgirgtll)p?gtQg%%g?%gct}iggmeoﬁjg&%@ducing a produgt, the method compris_ing:
assembling an ingestibl€ event marker with an assembly unit configured to stably associate an
ingestible event MA¥tker'GFith B @4FFe A6 PIOEaEEONEE YRB RIGT WIsBRIReHF¥eRE fy{&Hit comprises, a
quality control uniccosyprsingestivie gestiblekeeplestatke n detecisramespaddically detect ingestible
event markers a iated \gl?&%g@l’é E&ﬁgﬁzﬁf@%%d&ﬁé%@&%ﬁp%th@otrlEﬁF@ agnget, there is
provided a process for manutacturing an identifiable product that includes a phannaceutical agent and
an ingestible deVite®tHd BroB¥&Y B mprising the step of presenting the pharmaceutical agent in the
form of a tablet t{P#H d5&enMlynmiideshereiavhefagseindsistioiait exsmiprivesken gaadivjcbemtrol unit

comprising an inggslikleide vsadigiectaiinapaaitically detect ingestible devices associated with the
pharmaceutical ts.in the identifiable product, and rein mily unit manyfactures the
identifiable prodm%@gr?%g%s\{édgé c?”o\ﬁ}%pwig?n%ﬁ H%%ﬁﬁ%gag&é’?ﬁ%n%?egg s\fé]ﬁjy e 0 Cé%ﬁ%sive onto one
surface of the ta¥lét 8 BrSERR S URERIACSRAPLIFY BbRASIAg SN adhesive delivery unit; and securing
the ingestible dejite] i¢itheladinesies sicled daldadue ipgostite dhenidentibablefjgrodictsusing a device
delivery unit. [0QashAeRerdingvaclourth aekesh Uieimizomydad & rogsss Jepagyiacturing an
identifiable product from a pharmaceutical agent and an ingestible device using an assembly unit that
includes a powd8?°88ﬁ§/ery unit, a compressing unit, and a device delivery unit, and wherein the
assembly unit fulfiél dofnpiisersadge alipyocestrvtw diegampeisiiedas'iagestibhstie/Rsenietector to
specifically detechingeshbieydpvicasasseoiadnith dhe phaspraseutieahagentsidn the identifiable

product, the pro comptising the steps of; delivering a first portion powder form of the
pharmaceutical i%i%t Eo'aa_ﬁaﬁ?évc’:algsq rgcgséssdéﬁr)nvb%é gﬁ{ﬂ u@irn%P?ﬁLécﬁQgﬁ é?%gﬁ%%rﬁvﬁﬂﬁ; placing the
ingestible device TR RGP digsst ey 8BERBIPURRIRM G tRédevice delivery unit; delivering a
second portion p@2aieF fonmairtheighanmaces tioal diganttdothedallzigdie ofthesssembly unit; and

compressing the content ahthe, iabletidic delngidie-rompLesisingduit to form the identifiable product.
[005€] Accordina to a fifth aspect, there is gﬁrovided %Eﬁocess for manufacturing an identifiable product

th .

using an assembR? Bhparati® FAIGEEIFEL 8 HEE &4 I@%B?El%%&ﬁ%@?ﬁ’h?ﬁ?%%ﬁ%|e assembler
unit, an agent detiaey aaiording & de\dsesdedivibpiivsitiiethd wherein the assembly apparatus further
comprises a quajiiy2gopten et SR rHsineadt Nae st davice delpstar for pRatitieg/bhdetect
ingestible devic iated. wi es. In an identifiable .oraduct, th .comprising the
steps of: deIiverEi)’r? %ﬁ%%teﬁ’gﬁﬁ\gﬁ\%‘%ﬂc&ﬁgwﬁi@%ﬁ'ﬁ% 'ﬁ?%ﬁ?r%tg cr:%]s%%é&i?ﬁcﬁﬁ%%%ﬁ%  unit of the
assembly appardtds] fliHg th& MdgsortRAERTHI € RTRE With %ﬁ‘é?%iﬁé%ﬁ@&’ﬁ‘ﬁﬁ@rﬂ”using the agent
delivery unit of thegasgeenbéyapparatus; plecing amgegiistbledevicenantertherbestporitign of the capsule
using the device:gdgli Jnit of the assembly apparatus; and sealing the content of the first portion of

f Héﬁ"{é{#.
the capsule with a second portion of the capsule using the capsule assembler unit of the assembly
apparatus.

DETAILED DESCRIPTION

[024] High-throughput ingestible event marker manufacturing systems are
provided. The systems include an assembly unit configured to stably associate
an ingestible event marker (also known as an ionic emission module or identifier
and referred 0 as an “IEM") with a carrier to produce a product capable of



BRIEF DESCRIPTION OF THE FIGURES [6] FIGS. 1A to 1B provide various views of an ingestible
event marker with a signa[ amplification element according to an aspect of the invention. FIGS. 10 to
1G provide viéWV\(/}szo%ul’ﬁgﬂé’(é:ﬁble event marker that include protective coatfngs? 1I&’I(@.lizprovides a
schematic of tablet assembly unit according to one aspect of the invention. [ma] FIG. 3 provides a
schematic of tablet assembly unit according to another aspect of the invention. [ow FIG. 4 provides a

schematic of tablgbassegnblymigiiconfigntredtararaployisa tphiatipresy seshexder agpgrding to an
aspect of the invgyrétti&ﬂs @WJ ’?rlrgrﬁoﬁ'% 'ﬁ?& gg%\/éggﬁ&igg%&f%%%g&onﬁgurations produced from pre
. 2 :

made tablet precursors in accordance with the invention. . ,
[025] As summarized above, auiomated systems for high-throughput production

of ingestible event markers are provided. By “high-throughput” is meant that the
systems are configured to produce 100 or more ingestible event markers per
hour, such as 500 or more ingestible event markers per hour, including 1000 or
more ingestibie event markers per hour, and in certain aspecis produce 50,000 or
more, 100,000 or more, 250,000 or more, 400,000 or more ingestible event
markers per hour. As the systems are auiomaled, at least some unit, i.e., sub-
portion, of the system operates by automation, as opposed to operating under
human control.  Accordingly, one or more of the units of the system are under
automatic, as opposed to human, operation or control. The system may employ
any convenient type of automatic control, such as electronic {for example as
embodied by computer) control. Aspects of systems of the invention include the
production of ingestible event markers in which association of the ingestible event
marker has no impact on drug product effectiveness, such that pharmacological
properties are within required parameters. In addition, product ingestible event
markers produced by systems of the invention enjoy good patient acceptance, in
that they are convenient to use and affractive o patients. High throughput
systems of the invenlion include systems of commercial scale, which provide for
low-cost production of ingestible event markers. Ingestible event markers
produced by systems of the invention exhibit desirable performance in the form of
high detection rate and vyield. Where desired, systems of the invention include
integrated ingestible event marker inspection and programming functionality.
Production ingestibie event markers exhibit suitable shelf-life.

[026] Aspects of systems of the invention inciude an assembly unit configured 10
stably associate one or more ingestible event marker with a carrier, such as a
tabiet or capsule, to produce an ingestible event marker. Ingestible event markers
may have a variety of different configurations. Configurations of interest include,
but are not limited 1o, those shown in FIG.10, which inciude various
configurations.

[027] For example, in “IEM identifier-in-Tablet” 1002, an IEM 1006 having a unit
1008, e.g., two dissimilar materials and a control device, and a current path



[11] FIG. 6 provides a schematic of tablet assembly unit that includes a punch according to an aspect
of the invention. %12& FIG. 7 provides a cross-sectional view of an ingestible event marker that

includes an ing& BRETERt marker present in a donut-shaped tablet. [fﬂ%ﬁf%’%gﬁdes a

schematic of capsule assembly unit according to an aspect of the invention. [14] FIG. 9A provides a
view of an ingestible event marker sandwiched between two conformal capsule halves. [15] FIG. 9B

provides a view gkpRdagestihte ayenkraskai skakly assasinted onithag exianaalswiiree of a capsule

D e ae U AR R IR LIRSS e el confouratons. (7]
[028] In “TEM ldentifier-On-Tablet” 1014, an 1IEM 1008 having & unit 1008, e.g.,
two dissimiiar materials and a control device, and a current path extender {“skirt”)
1012 is communicably associated with a tablet 1004, A coating 1018, shown in
partiai form, partially or wholly covers the IEM 1005 and may cover at least a
portion of the carrier, e.g., tablet 1004.
[029] In “IEM ldentifier-As-Carrier” 1018, an IEM 1006 having a unit 1008, e.g.,
iwo dissimilar materials and a control device, and a current path extender (“skirt")
1012 is communicably associated, .g., inserted into, a capsule 1020.
[03G] In “Bi-Tablet” 1022, an {EM 1006 having a unit 1008, &.¢., two dissimilar
materials and a control device, and a current path extender (“skirt”) 1012 is
communicably associated, e.g., disposed within two {ablef-halves 1004a and
1004b, respectively.
[031] In “On-Capsule” 1026, an |IEM 1006 having a unit 1008 is communicably
associated, e.g., attached 1o an exierior portien of capsule 1020.
[032] In “IEM Identifier-As-Carrier” 1028, an IEM 1006 structure is the tablet ar
serves as a drug-reservoir matrix. Yo illustraie, an ingestibie event marker
includes an integrated carrier siructure, where a current path extender (“skirt”)
serves as drug matrix. By "stably associale” is meant that the one or more
markers are physicaily associated with the carrier component of the ingestible
event marker prior to ingestion. A given ingesiible event marker may be
associated with a carrier, such as a tablet or capsule, using a variety of different
approaches.  For example, physiological acceptable adhesives, such as
thermoset, solvent evaporation, or other types of adhesives may be empioyed.
Alternatively, welding elements, such as tabs or other structures, which can be
melted with a high energy stimulus (such as a laser, ultrasonic source, efc.), may
be employed io stably associate ihe ingestible evenl marker with a carrier.
Alternatively, one or more components of the ingestible event marker may be
manufactured on a carrier or carrier precursor thereof {such as by use of pulse-jet
protocols described in greater detail below) in & manner that stably associates
the ingestible event marker with the carrier. Also of interest is the use of
ingestible event marker that include structures (such as elastic bands, press-fit

structures, etc.) configured to mechanically interact with a carrier to provide the



[18] FIG. 12 provides a process flow diagram for producing an ingestible event marker having an
ingestible event marker on a surface of a pre-made tablet. [19] FIG. 13 provides a process flow
diagram for pr8fUdHY4itthgestible event marker having an ingestible eVERLRAHEHHide of a tablet.
[20] FIG. 14 provides a process flow diagram for producing an ingestible event marker having an
ingestible event marker inside of a capsule. [21] FIG. 15 provides a schematic of an ingestible event

marker productiofegysiesmasGRLbng:in 3 RENRGLAHLIDRIBNERUAR: InR] FlGalfPrayides a process
flow diqgram for. oflja suystem for producin ) an [ est'PIe event marker havgf(:; ingestible event mgrker
Inspection functlgﬁraﬁgy.eiféf f{&% i'?sp%%ﬂ&esc Q%F@iés%"ﬂ%% (5?56}3?4%8?8 Qté%éﬁerrfr?or producing an
ingestible event MAPREH VARG MagestiB Bodremafkaepifigramming functionality. DETAILED
DESCRIPTION [033] Ingestibie event markers of interest are structures that produce a unique

current signature that indicates occurrence of an event. In one example, the

ingestible event marker emits a detectable current signature upon contact of the

ingestible event marker with a target physiological location (or locations). In

another example, the ingestible event marker includes dissimilar materials

positioned on a framework such that when a conducting fluid, e.g., stomach acid,

comes into contact with the dissimitar materials, a voltage potential difference is

creaied. The voltage potential difference, and hence the voliage, is used to

power up control logic that is positioned within the framework. The control logic

preduces the unique current signature. Other examples of components that may

be included are: logic and/or memory elements; effeclors; & non-conductive

element to extend the current path {sometimes referred to herein as a “skirt); a

signal transmission element; and a passive element, such as a resisior or

inductor.

[034] The ingestible event marker may vary depending on the particular aspect

and intended application of the composition, as iong as they are activaied {turned

on) upon contact with a target physiological location, such as the siomach or

smail intestine. As such, an ingestible event marker may be a structure that

emits a signal when activated at a target site, for example when it contacts a

target body site. The ingestible event marker may be any component or device

that is capable of providing a detectable signal following activation.  Ingestible

event markers according to aspects of the invention include a signatl generation

component. The ingestible event marker may be configured to emit a signal once

the composition comes into contact with a physiological target site. Depending

on the aspect, the target physiological site or location may vary, where

representative target physiological sites of interest include, but are not limited to:

a focation in the gastrointestinal tract, such as the mouth, esophagus, stomach,

small intestine, large intestine, etc. Ingestible event marker may be configured

to be activated upon comntact with fluid at the farget site, e.g., stomach fluid,

regardiess of the particuiar composition of the target site. Where desired, the

ingestible event marker may be configured to be activated by interrogation,



[24] High-throughput ingestible event marker manufacturing systems are provided. The systems
include an assembly unit configured to stably associate an ingestible event marker (also known as an
ionic emission’MAdtE* 8 tentifier and referred to as an "IEM") with a cgﬁFép%’H}%' it a product
capable of producing a unigue current signature. Also provided are methods of using systems of the
invention to produce ingestible event markers. [25] As summarized above, automated systems for

high-throughput predlisgicebitgsstitecertmakarn aleuyidedsiBygbighstroughput” is meant
that the SyStems@g’%ﬁ&ﬁf'&}éﬁw‘?%ﬁk@?‘%ﬁ%‘r’%l&%rur@ y 9!5%%%%\'; le£yent. %‘E‘%Etrlas RRLjour, such as

500 or more inge e event markers our, 1 cfu In or more ingestiblé event markers per

hour, and in cert{if ‘RS 5 RAFESY B0 BERGEPARS 008 more, 250,000 or more, 400,000 or
more ingestible ¢0@%it Mepkadmpenhbemdssithd systeinslaremlitativateitie atid@asbsamedunit, i.e.,

sub-portion, of the,syieMRRASAIESRY AMIAMALbeAS ARRASRSHIRIORRIRTING HBdssAHman control.

Accordingly, one or, morehof the Vn,iés of the system are under automatic, as opposed to human,
operation or confroISTA B EEIR MGG IR ARG CERCERIR S B REMEIE 8t such as
electronic (for exAltaplatixege riisosiehibpao W ater)iash Tl A SRoRLLE sHEtENs ¢f Banahvention include

the production ofirgesteravert matkers ifewtieh nssaciatinuef thetigrstiatavamemarker has no
impact on drug uct effectiveness, t logical.properti re within,required
parameters. In ;'fé%%§n§?§¥§%$@?ﬁfé&gﬁ?&#@%‘ﬁaﬁ%ﬁ@%@@s@r‘é@s@%&%&%ﬁw@%ﬁ BB Vention enioy

good patient accepfEFeEPIn YR el e tahoerRfitdAUeReRMRIPIRR a8 ftEHigh throughput
systems of the intentigestittdudessy sterksr oheprhmeraahscalm;twizichigoed iide femlow-sost production of

ingestible event makarsdBgasHPIR.SYE MAKSI SPIRLULRA R RMRQLIE yetign exhibit
desirable performance in the form %f high detect'}on rate and g\ﬂ?&% Where desire Sﬁ/stems of the

invention include'rfﬂ‘laéﬁti*3 e%’?ﬂbé‘%?f [ ?%é) k&r k?ﬁ’s%’e ahpFB%r'gﬁﬁﬁm[& ;‘ﬁ ec,rﬂonality.
Production ingestiblecesyartt apiakers edisimiaiygivalsiacsaiferfdle 26N\ spsees OPBEseni of the invention

include an assergbinuiiingestigeerdionaiRbly AsFOciIMANG OO RORSIRIE BYREHIBarker with a
carrier, such as g [ﬁnﬁ’%ﬁcj{#ﬁﬁ@&%ﬁ?{&ré’f&%‘&s‘% éﬁ%'?&ﬁ%%ﬂg & .%E”oa{ﬁé?'{n#;'e}%gn?%%%ﬁvem markers

may have a variety of different configurations. Configurations of interest inciude, but are not limited to,
those shown in FT&E5S WhiER ineRTHES SR8k RtiBRS. of2P FGiExatiifdnassiif,
Identifier-in-Tablete 4002 kY 4006 havidng eutmsitt 0Pt e g thive dissiivelasimateads and a control

device, and a CUKRRIRPAIbhature (where such a signal may be analogous to a human fingerprint
which is distinct from any other fingerprint of any other individual and therefore
uniquely identifies an individual on a universal level). The signal may either
directly convey information about a given event, or provide an identifying code,
which may be used 1o retrieve information about the event from a database, such
as a database linking identifying codes with compositions.
[036] The ingestible event marker may generate a variety of different types of
signals, including but not limited to: RF signals, magnstic signals, conductive
(near field) signals, acoustic signals, etc. The fransmission fime of the ingestible
event marker may vary, where in certain instances the transmission time may
range from 0.1 psec to 48 hours or longer, such as from 0.1 psec to 24 howrs or
longer, such as from 0.1 psec to 4 hours or longer, such as from 1 sec to 4 hours,
including from 1 minute to 10 minuies. Depending on the given aspect, the
ingestible event marker may transmit a given signal once. Alfernatively, the

ingestible event marker may be configured transmit a sighal with the same



extender ("skirt") 1012 is present inside of a tablet 1004, e.g., by incorporation during tablet pressing
or placement in a cavit JJ[ovided by two tablet halves. [28] In "IEM Identifier-On-Tablet" 1014, an IEM
1006 having awlfh%f’%ﬁ)é,éé.g., two dissimilar materials and a control devi€e Gt 4 &iient path
extender ("skirt") 1012 is communicably associated with a tablet 1004. A coating 1016, shown in
partial form, partially or wholly covers the IEM 1005 and may cover at least a portion of the carrier,

e.g., tablet 1004 infgfibnl Eddriglantidpmbs hatienodOifea iz HAQRIRAVRDLARIEAD08, e.g., two
dissimilar materi%lesnggq a coptrol d&‘;’ig% d ar%wrergltI ath extaender ("skirt\") 1012 is communicably
n

associated, e.g., inserted _R os,’ an.% %yapsu eegg\é Y 8']r? %ﬁ%ﬁe?nfgab?i%aEM 1006 having a unit
1008, e.g., two dis¥fhifaeinetsiar afatareoitrorgsviey, dangeiearernbp amieRmiereskirt”) 1012 is
communicably assocémateded gppldisposediwittimpaotiableibadves thaQ4scamah v bpsaspectively. [31]

In *On-Capsule” 4026 aniEMAA06 HRUBARLNLIARE I8 AMEBRICal ass0iplEge.0, attached to

an exterior portion of capsule 1020. [32] In "IEM Identifier-As-Carrier" 1028, 1 [EM 1006 structure is
the tablet or sen/&¥8 A R HRIg LRIl BE MR A SPIRC SR inghedtiBhe 2VEHFNBPREY includes an
integrated carriep@trcrtirel Wwheemaleintepy pitmestersdist (Bkirts) denseysaparetpmetiix. By "stably
afssr?ciate" is tf)?eaﬂérﬂ’bi’éstﬁid?ﬂf@@ﬁ Eﬂ%@dﬂﬁ_ﬂé@fﬁlé@@rﬁ\ﬁ@ﬁ%?ﬁﬁ@%@ﬁ%hﬁ{(ﬂé} He garrier compogent
of the ingestible event.marker prior. to ingestion. lyen jngestihle t marker may. he associate
with a cgrrier, suﬁ%%érs%'g?] ?a%feg{%?ecggglﬂ%?eug\lﬁ WI:z;\m vé}ér?étée(% rc%ﬁgrgr? ?&P&i%ﬁ?‘e"sﬂ I‘—Sortegxample,
physiological acé@ppa%TéLgﬁﬂqggfgé@g@gﬁbg@e as WQ/2006/116718; PCT application serial

no. PCT/US2007/082563 published as WO/2008/052136; PCT application serial
ng. PCT/US2007/024225 published as W(Q/2008/063626; PCT appiication serial
no. PCT/US2007/022257 published as WQO/2008/066617; PCT application serial
no. PCT/US2008/052845 published as WO/2008/095183; PCT application serial
no. PCT/US2008/053899 published as WO/2008/101107; PCT application serial
no. PCT/US2008/056296 published as WO/2008/112577; PCT application serial
no. PCT/US2008/056299 published as WO/2008/112578; and PCT appiication
serial no. PCT/US2008/077753; the disclosures of which are herein incorporated
by reference.

[038] An example of an ingestible event marker of interest is depicted in FIGS.
1A and 1B. The ingestibie event marker shown in FIGS. 1A and 1B includes an
integrated circuit component as well as upper and lower electrodes, where the
upper and lower electrodes are configured such that upon contact with stomach
fluid current runs through the integrated circult to cause one or more funictional
plocks in the circuit o emit a detectable signal. The marker shown in FIGS. 1A
and 1B includes a virtual dipole signal amplification element, as reviewed in
greater detail in PCT application serial no. PCT/US20008/077753, the disclosure
of which is herein incorporated by reference.

[038] FIG. 1A provides a view of an aspect of an ingestible event marker which
has a signal amplification element thal extends beyond the outer edges of the
upper and lower electrodes {which also serve as signal fransmission elements) to
provide a virtual dipole having a length that is longer than the actual dipole
between the signal transmission elements. As shown in FIG. 1A, ingestible event
marker 10 includes integrated circuit component 12, having an upper electrode



thermoset, solvent evaporation, or other types of adhesives may be employed. Alternatively, welding
elements, such as tabs or other structures, which can be melted with a high energy stimulus (such as
a laser, ultrasOfi¢€8UPe&etc.), may be employed to stably associate thEHYERHBBY¢Rnt marker with
a carrier. Alternatively, one or more components of the ingestible event marker may be manufactured
on a carrier or carrier precursor thereof (such as by use of pulse-jet protocols described in greater

detail below) in & marnendiat sisbisasseciatesm thaynasstinie arerkmarkelwith e garer. Also of
interest is the usg,of Ingestble cvent mArker, hat lacluds sirctyres (sich gs lastic bands, press-f
structures, etc.) configured to mec %lcafg/ MEract With a carnerto prowae &° Gedired stable
association of thedge&sler &kt hidrker with the carrier. Such structures are elements that
mechanically prqoad¢ foicstablerasseciationofdieviegastibleieyeanbmarker witlkdhef ig-made carrier.
[33] Ingestible eyant maykersaf dlergrl sy SR AS IAEPIAdIEe AUBIAYS i Bnpianature that
indicates occurrence of an event. In one example, the ingestible event marker emits a detectable
current signature BRRSE EGFRAR B INR SaHgEatilRe slaMT S ADRISYy BRI iHlodiRal location (or
locations). In anditienextisiple; ddesnddstisimae \eomtiifitatioer disoledesaissientabepanterids positioned on
a framework suckfaas iR O RENCINY BHidirecBriafiomarRacid oemes itmsentagt with the
dissimilar materi8I§, a r%’oétfa%% l%otltralgit&g!ndiﬁ%e ence LSP crgaete%l. élg}hgsv%(ljba%%e H;:x%tential di erence, and
hence the voltage, is used to power up cqontromoglc that 15 p%sﬂione" within’th€ $f&rieork. The _
control logic prodist&dghéLRTGHUE SifidiYREEhER AiStagrefax dItitEecst cOMPBRENESTat may be

included are: logiss@ndéar memory elements; effectors; a non-conductive element to extend the current

path (sometimesggieriedl i ierein Aol signaldranprEiEsionlpnans apd apassive element

such as a resistor or inductor. [34] The ingestible event marker may vary depending on the particular

aspect and intenQ&8 PPHEARRH T (RENGOREEENISH, H836hJ &L tRr HAEeS ChivuBA Bided on) upon
contact with a targeveshgisiclegpeauotaticnpsuchiss thengttanasial oirrspudt.ivtestihe.ds-such, an

ingestible event sapsar-pAY BRFIRIEIGHERINAM e R aIh AWl AsvMedalhe ket site, for

example when |t0§(iﬁtacts g gaggﬁt bpéiry ite. The in tlblen%vt%rét markc?r may_be any component or

device that is capa c—"é95??3‘3°rovriﬂwﬁ'caétl et%%rtré%teeélgna cﬁ\l’gwmg a%ﬂ%eat?ortlhel g%sﬁt%\p 8Vent markers

according to aspRttdufaheisavestion hiit dedicsigindgtnerain BERipoiehfadive thistible event
marker may be cogfiguiediteamit asignalionseéhereanino Sinm csintes intecantakimwith a

physiological tar@%kﬁ@&e@%?%?%e%q‘ﬁﬁ%ﬁ%réh&&ﬂ@?wwwo&i%réjte or location may vary,

where representative target physiological sites of interest include, but are not limited to: a location in

the gastrointestif&iHatISIHF £ Tk RASKRIT ROSHRY G, BRERTARRT (ST RIECHHEaaPEe intestine, etc.
Ingestible event enalikerechay Heasenfiguddgrnberastivatedupsrot onesesstwithufleid et atee target site,

e.g., stomach fluig; iegiesgllessiafithe partickancompesitionahihe tyasbritevdihergdesired, the

ingestible event makes,may. e, NS 10 be AGIVALC Y NP Y09 ! Roestite

20101080765PCTISSB 1 OTI 1) Sepediig P g
event marker, Depending on the particular condiguration, a given assembly unit
may include a number of elements configured 1o move ingestible event marker
and carrier components from a first location, such as a source (for example a
hopper) to & second location, such as an assembly site. Elements configured to
move ingeslible event marker components (such as ingestible event marker and
carriers or carrier precursors thereof) from one position to anocther within the
system include, but are not limited to: feeders, air guns, rollers and drums,
conveyers, robotic positions configured to pick up and place small objecis at
specific locations, tape punchers, etc.
[043] Ingestible event marker may include one or more processing specific
components that are used by a given system during manufacture of ingestibie



following contact of the composition with a target physiological site.The ingestible event marker may
be configured to be activated at a target site, where the target site is reached after a specified period
of time. [35] D¥P&H4it§76h the needs of a particular application, the sigRaF85EAM&& H#Em the
ingestible event marker may be a generic signal, such that the signal is a signal that merely identifies
that the composition has contacted the target site. Alternatively, the signal may be a unique current
signature, such agéhsigAREWNIERIRSEMS Wraveunig gixdaeriifigiBakaRrriculanpgastible event

marker from a group or plurality of different ingestible event markers, for example a batch of ingestible
event markers, has €on g&stg&aﬁd?%g?%ﬁ%% ’g%%?%ﬁ@ %@QSEET%Stﬁ*.gestible event marker may be
one that emits a KiffHalthreanmietiedi ferlBa ey dro manesignay driudal dpieresagestible event
marker of any otbpsdingeskitpeneremamarkes mesrhahaibgisivicosmanhichitbedngestible event
markers are obtained Alernaliyely, gach ingesyble eyt markermerphet ot bajef of ingestiole

n q

event markers may have an %estl e event marker that emits a unigue current’signature, at least with
respect to all of tREFREMAGESHIBAETERIE FERETEGPRIR &Y iGR SHBTE BVt im ARk & AdSbers of the
batch. The ingestibksidie rvararkeriaayemitecudniguesgniecdrsignattiretticat esaneniviersally unique
current signature{yaese sush maibakimay Peanalagens dedumardingerrlintiwdigh is distinct from

any other fingerprim,of any other jndividual and tht\?}ref r,ehuniquel identifies an individual on a
universal level). H "é‘?grll%l ?nacfﬁ f@ﬁhe‘foa?Pe"@chM e)‘/N foria a%eoﬁsgo&%eﬁ e?/é‘H{Q or provide an
identifying code, Ri@fiessitthy Iesaseditirathe BIsnisIatatompIsI 1A et frdlel dhahiaibase, such as
a database linkingiigentifingeadgsswith eosnpasiinns. rdsekiheidngestibleayanbgrarker may
generate a varie%ggpq&fg%rg%ég%js of signals, including but not limited to: RF signals, magnetic
signals, conductive (near field) signals, acoustic signals, etc. The transmission time of the ingestible
event marker ma¥3A " iPiafe! N RaTESN THEEERC fRE BaTEh I n fiReATa P R4RRUABmM 0.1 usec to
48 hours or longerpseshhgsdnomrerd tsecdoedt thauesar tengpgrssbieheasrirovarked qusieg to 4 hours or

longer, such as froim dasffter4rlqnsSsiBR WG fomerk qu%%\{a@téq,nuﬂlgﬁﬁnggeﬁmﬂg on the given
aspect, the ingestible event marker may transmtt once. Alternatively, the ingestible

/ a given signa
event marker ma@ %fgcééﬁ‘ﬁau?s‘a‘??é‘ﬁ%ﬁ a §|%§§§PW%Y ‘?ﬂecg ihe Wﬁ%r?ﬁ%ﬁoﬂnﬁd%nm%?signals), two or
more times, whepgrtieee slidbionase il enideatical Bigha0s immpustacrslietibelipgesébied to as a
redundant signalevEaY eheingestible exenpssaskesvaaymaksdepansingonthe pastiaylar aspect and

intended applicatop ghibe SeTIRSRQR a0 99 s ek arcariyaied b canigetii a target

physiological location, as the stomach. | ent marker may include an activation

component, suclF Y EHRPESTIEINSIIPEE I EIS TOMTIRE B RBPSAEHRRRP st ansmission
element. Examplbs cfigifferent types ebmgastible tbyentemader ahipterss ineladedlingare not limited

to, those ingestibig,eueMomariey seagidded dodn GliApRIsAUBR. SE5ahBRNELC THY $2)R1016370
published as W012006/11671

: PCT applicatjon serial no, PCT/US2007/082563 published as
WO0/2008/05213 ?%’thgé’b"ﬁ%g”t’(otﬁ E&%f”ﬁ%‘?"}stﬁwdﬂéﬁ%ét SBRERE oI Ro0081063626;
PCT application SEH&EFRD. PTIY 9826670022257 ISVEHER HSWVOEIDBIeB6E XY IresMihpplication
serial no. PCT/US280810a284qudhtisher asidd/@AI2008/R95388: Ri:linpplratinoisasal no.

PO TIUS20081053 1aPHNARES AU @ANBLIMAL ek AROGRNAR SRR,

PCT/US2008/056296 published as WO/2008/112577;, PCT application serial no. 8%%&82008/056299
published as WOISHESAAZSHasONTH BT ARTEaidH @E?IE%'& PRI UL BT 7985°%ne disclosures

of which are herexevitedrpdisutet itz esterenoetings that are designed to protect the ingestible
circuitry component during storage, but that dissolve immediately during use. For
example, coatings that dissolve upon contact with an aqueous fluid, such as
stomach fluid, may be employed. Also of interest are protective processing
coalings that are employad to allow the use of processing steps that would
otherwise damage certain components of the device. In such instances, a

profeciive coating on the ingestible event marker that prevents mechanical or
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[38] An example of an ingestible event marker of interest is depicted in FIGS. 1A and 1B. The
ingestible event marker shown in FIGS. 1A and 1B includes an integrated circuit component as well as
upper and lowBPEBEdEs, where the upper and lower electrodes are @&Tﬁﬁiﬁ’éﬁﬁgﬂi’é‘ﬁ that upon
contact with stomach fluid current runs through the integrated circuit to cause one or more functional
blocks in the circuit to emit a detectable signal. The marker shown in FIGS. 1A and 1B includes a
virtual dipole sigpglhiamplificatiirelgRentasdevienmd masatalidgtaildbRsing applicstion serial no.
PCTIUS20008/07 (53 ihe-dislosure, ahuuhieh Js.narein nearmoralad bictelerence., (30 FIG. 1A
provides a view SF&n gspec?o% o mges{%’le BVent Marker Which has & signal'a p?lﬁcation element
that extends bey®ffMth&dliter 9gesiBicafe GupRIeARREIoRIEMEleESEEIWATEH I8 € ve as signal
transmission elemamnisktorqreovite asvitvial dipotechaivingoactengtdhaigs longesHsarakire actual dipole
between the signal tansmissinR ABMSBISIAS SEAMRINGLR alAnaestible sygamarker 10 includes

integrated circuit component 12, having an upper electrode 14 and a lower electrode 16 (which may
comprise two distHEEMETRAP RS RIS LREWFPR ALe-eh RS Gha SRR i chPdlement or
non-conductive cligsee patie éxtcengestipiskénenil®afie] RIGaciBsprovicieuith dvareiad view of the
roEsibl ovenL BRIGIAL Gl g ol dupnis siagngandine posioning
of the upper elecfrode in center of disc-shaped signal a ication eleme . The distance tha
the edggpof the gt%benai?%er#bq?ﬁcgﬁ%r}l{ erlnearrr'i%ﬁt rrﬁégy g?('t%a‘n(f tg;/é})gréd %Xe?éqt':]lg';&e %?f g?gct?gﬁgg may vary, and
in certain instanc&FREDEOLINMAL HIPDIRE € PIIOTENRN APRIGTEPHRASEIAGINECPAHAST HiYre, such as 5.0
mm or more anddgctudingdl Oharcdramoref whededbe. distaneenpay-anoédxecashk@0tram in some

instances. [41] A5,630 e SRERIMLINGRSAREL depiGiad RAER bt 1B, dhe Hpprk ajad lower

electrodes are planar electrodes, where these electrodes may have any convenient shape, such as
square, disc, triafigeRYE Al SPREYtIMInSeMARR WSk aY RS BN E! a H R ARG PR8Nt 18 is a planar
disc structure, wherentheredgeefitis serdivamplifioatien elentenpeateredsbeliosehtiiveedge of the

planar upper andawey, elesthedesedle depigiad dogestibie: eventsaarasistiorfadinsof the signal
amplification elem%prt gseéqggner thala tgta radius of th[e L{g;&grgnd lower el ctrré) eéb{fi%r example by 1 mm

C 100 dn one to Ve avice whan desi . nas
or more, such as By 20° ik or more. %T Ingestl%(fe gvent markers produced by systgms of the

invention may bééésHbied 't HVRRELP o dffetentTdhmitesins s 6P intdhisemchie, but are not
limited to, tabletsvant: cmpstdesesl hedaitpmatediingestiie event mavker@assamiabhunits may vary

depending on the paitie s (oLl tBedagesble PR MRKSE ReReaANd, R particular

configuration, a given assembly unit may include a number of elements configured to move ingestible
event marker an%"&:%ﬁjﬁeart & 8ﬁ8ﬁtscﬁ%trlﬂg§ R P REstHN LG URe S MRECEBIER AMDle a hopper) to

a second locatioaugricleai®zm assembly site. Elements configured to move ingestible event marker

components (sughags ORI RVeiMaRkenasd farkiers e eariirENreaisaEs thaiagf) from one

position to another within the system in(%‘lgde buit are not limited to; fg?ders, ?ir uns, rollers and
e c%asn U ong, of more aifferén of not-wat

drums, conveyer%ierggchep05| fons con |geureod %o pick up and placé sﬂgﬁsobjec S at seﬁecific locations,

tape punchers, e¥eluble polymers, where the coatings absorb water upon contact with an aqueous
medium to produce a hydrated gel-structure that has a high water content, such
as 90% or more w/w, ingluding 95% or more w/w, such as 99% or more w/w.
Any physiologically acceptable hydrogel composition may be employed as a
coating, where hydrogel compaositions of interest may include cne or more of the
following polymers: polyethylene oxides, acetates, etc. In the hydrated gel
structure state, the coating may be pliable, and thereby protect the ingestible
event marker during processing, for example by cushioning the ingestible event
marker during tablet pressing, etc. In some instances, the hydrogel coating may
include one or more agenis which provide for a controlled environment (for

exampie in terms of conductivity) when the ingestible event marker reaches the
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[43] Ingestible event marker may include one or more processing specific components that are used
by a given system during manufacture of ingestible event markers. Examgles of processing specific
components iﬁ%ﬁ’u’(%%??gﬁation components, handling components, pro]t}gcf%%ﬁéﬂ r“ﬁ%%ﬁents, etc. [44]
In some instances, ingestible event marker may include a processing specific component that serves
to position the ingestible event marker relative to a reference point, e.g., a carrier component, a tablet
press, etc., duringrgeaprisicibsraisthe ingeatblarevest ineakersupyrecansaedaly. waik &or example,
oSl oo BgLsLIRaY, NEldR AL SIUNLEAPONG LIDIGN S HIES e LgRRIRlR evont marker

always faces a certain direction (Such as circuit side up) relative to a carrier component with which it
may be associatéd WRngproeBsEig. IPNs8nte HSIARCIRS tHIEMERIHN clihpBitentie®Enall tablet that
is adhered to thepmgiesidite/igvemspadtricesafior @xarapie witld physitogaiiyigcceptiible adhesive. [45]
In some instanc%é@g\gagglg,%v&@qig@rker of the invention may include processing component that
serves to protect the ingestible event marker during manufacture of the ingestible event markers by
the system. An dARPICAISICT Hr5Eck U B PUIRT S 2 LOHRHE ST oG Thay cover one or
more surfaces obtlae-fiigestitfecetanst ih ke el ofteh S \ififarieseot. theafinge sTiBYecevR&int marker, such

that the ingestiblergvepbmariketris RgueiaResl byt theenalingvdibgenreieatian fmmctoaied the coating can
vary. For exampﬁaéﬁ'b% CRRbING 530, Be sapfiawed t%&é?@%%% H?%ﬁ%galﬁg\é%‘&tfﬂ%&f Or components

thereof, such as Integrated circuit component, the electrode components, etc., during processing,

during storage, SPEVERNERREINR ELRANE S HURIACR GRS ROV AESFEINE cileditr to be exposed

to the body fluidd @ftegésiivia geste thdrksuzh inndtdex asegtarmalcheud esiraltlecto O2\Iddng the incomplete

battery and transypi, gaiPRA YR TARBRIA A0S bActs it ok eh il iy being protected.
e

In such instances, a coating on top o ther\ g,ircug%éﬁc%m onent that is ingestib ut();it es not dissolve
il i d

until the device HRYFiT&H q?s 1s§gﬁgl“?’%n RS n@é %P&%@%WASI B hisredt Hte coatings that
are designed to prewtistheifpigestiiledciFeuitry component during storage, but that dissolve immediately

du_ring use. For qaa@pp@emti&g,stﬂéa&@jjﬁﬁ@lmpp@mmnﬁ@tmim@nm%dbg'ghgsmh as stomach
fluid, may be em{%‘sSb(&%@é?&’#ﬁé@&ﬁﬁ% to?fﬁeﬁﬁ%&ﬁ ?é%l%ﬂ%%ﬁl@ga%%%%gé&%?r%dﬁ%%p'oyed o allow
oth e mpo the

the use of processing steps that would otherwi amage certain co nents o evice. In such

instances, a protectifd85atig Bre S MR stibeXIBRtERE AP EsaTNPRSMIIRIEENLIFCS or liquid
contact with the mges&tiek iewentringrkncurivgpprdocssiag isahodse enfiffoyed. BEFHENYS, of interest

include pliable cqatingsdhat-RroteatdhsingesikiarupRlaaker kombipiees expsligngrd during
ingestible event markerE man fa%ct&{g, Euch as tabjeé com Srges |ontf?,r<ijs.ecﬁ3atr% S é)f épterest also
include environn%@ﬁ?a{lﬁ/eggﬁ Ve éﬁm@?}’ SHERSEE Mf)sén%v”é%%é% e pr tectthe ingestible
event marker frofeatinggid Goreswall Hisa-ekansslsignal wieplitivason e iife NgeshBIE évent marker

contacts stomachcjmm;f&mmgiefg Qtﬁumbrc@@tmg@aﬁa:ﬁqmg moéegt&&_ermﬁagmdhmmevent the circuit
component of the.[ngesfile eyantmATkerom helye asvasdkldid shdhsgarier,gomponent of

the ingestible event marker. Another purpose of the coatings may be to control the activation of the
device. For exanfIB¥ AMBHIEMERIERGHHE: covers the electrodes and takes a certain period of time',
e.g., five minutedptdldissaive upemasntaetooatngtaneasbrflypméyrod s plosaitheldwemoating can also

be an environmeptally, sepgitive:Coalinds & Jic® IEMRETALSRINE RLAERRIHNS cRaling: 96 other
chemically sensitive coatin tha%Joréovi es for d&sso.luttiﬁ)n inac ntrolltedtfashionﬁnd T:IOWS one to
activate the devi€8‘Witer’aedired! %tlﬁg% Rarsuvive tfl%ms OmaeR But disE8IvE in the intestine are

also of interest, epMvierelenéfdsicaries déldy hetilaoal uhtirdfe dEvate leavdsitietdtomach. An
example of suchageaaiingtisi® pajysicktbairisnasaluaeidoro pht butdmcomesigotizate at a higher

pH. Coatings of i%eéﬁ%&ég%% MHF%Q%? %!t 9—9@.3'1@5%%%9%&9&%%% ingestible
event marker 80 which may be employed in systems of the invention. Ingestible
event marker 60 is made up of integrated circuit component 12, upper and lower
electrodes 14 and 16 and signal amplification glement 18. In the view shown in
FIG. 1G, protective cap 62 is pre-affixed io the upper surface of the ingestible
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[046] Of interest in certain instances are hydrogel coatings. Hydrogel coatings are polymeric coatings
made up of one or more different types of non-water soluble polymers, where the coatings absorb
water upon col gt Wi 4n agueous medium to produce a hydrated gel%qmé?a%%ﬁg’["ﬁas a high water
content, such as 90% or more w/w, including 95% or more w/w, such as 99% or more w/w. Any
physiologically acceptable hydrogel composition may be employed as a coating, where hydrogel

compositions of kgieskmaLieh de:onp-anBeR-alHhadellRwing RehyratsIRAxekylene oxides,
acetates, elc. In 5'%%[5%@5é%&%dc&%@trfa‘%.%%%oﬂ%t% e Tg%&%@ﬁg Paﬁgagj}%% A thspeby protect the

ingestible event mar uring processing, for exam cushioni e ingestible event marker

during tablet preS8fily SEctH S M@ RLEnERCHAE hYHiBGeltRind M aTPIREIBSAR §F more agents
which provide foraycotntrittleick ermgico noniant (#Gr @ xatapte totermsrofiéonductbuty withemethe ingestible

event marker reaghes te. argetpsiniogical siiendgants ohinigsrstinsisiePularg ot limited to:

salts of physiolor%;?cglljlﬁ/ accefgtable electrﬁ%;tes, such as but not limited to: sodium ion, chloride ion,
potassium ion a &R ﬁ??ﬁﬁ'@ﬁ’(@i TR %.t@p@gﬁ%%ﬁ%@b@?ﬁﬁ{/ %%%Hﬁ%"f’é salts of
interest include, Boeatberabipviitedstecked INEEY, iMg e Zaxiditirdiuox[@rladoarigigstmay take a
variety of differemiconfiguiatioas7such as layers, snap-fit pre-made capsule components, etc. When

present, coating y gover.on rii f.the i ible n ker or envelope.the entire. The
coating may be E%%}grrﬁ)}% %é#‘r?g 8%%%&%%@5@5@&%%@%@6 8?%% ﬁﬁ%?gé%iﬁlgye?/%eﬁ??ﬁgwér that is

enveloped in a cBEEhE A VFILIA BREKARISEAR SRBIAM T Iesstie aysofanalker iAgRAAHIRY event marker
20 includes integrate dacikgudt cbenipopsittcl 2y batvinglan upiiemateetyo des 1ebdiinicimaneye comprise two

distinct material %@r@,qug LRW@E?B %o@g@vi%%“gjs&wmﬁggaé@mgl,i]gg@g}on element 18.
d
0

%
Also shown is uniform coatin 4/Alternati\(ely, the coating may be non-uniform, e.g., where the

22. _
coating is thickerﬂ?wﬁdf"@&%@gﬁ%?‘é ‘fﬂéhﬁlﬁ%ré%le event marker as opposed to the edges of the
ingestible event fA&tke iAn rexpgniplte ofelricaigestiblesesie rmogindéer ttatdeadingelopad ea coating of

non-uniform thiclkaess-eshewminifd6s:318. dtehl maliler lRgestihlecerestisnapkends), ingudes integrated
circuit component ving an lectr 4 (whi : ise two distinct.material layers)
and a lower elec r%lttzi?%% ,&gsg @%ﬁ%@%%%a&egg%%ﬁaalgam{%g%ﬁ&%{gﬁgglgﬂni% Vi\{%ie %\%@ Hgo1wn IS

non-uniform coafiffyB3aVHIEHENIL AT AT HHRTYE S apiCRRTEb SVEMAR BSIBRVIERE Electrode
components 14 ahed 6rand thiniverdoivaridgetdibio wesrne dagelaf thecsignal eonplifieatothalement 18. [49]

In some instanceg, thr COMIBRLAVELHUNARAHGR 3F tie iNpsEHRIG RUENhEMIKeLEIG. 1E provides a

view of the ingestible event marker identifier 40 covered on one surfa]ce bi a coatln&? in the form of a

protective cap 420 SEWH iR Ftel1 £Ns efi I it h DRt TP RYNe SR EPEXRE carrier 44
together with thecRTiigutRsideoesnoAigrRepdaittifiéi 40eaindgsiote anpetonprier nsuke apin ingestible
event marker 46 dslfensify sheesasasiatiog alianmgestibiraventrearkeirkst wiref nhay be employed

in systems of thepi,gggggpgogﬂ‘%eﬁigi%% eéﬁ{g%rﬁggipe%}%gﬁﬁ e up of integrated circuit component 12,

upper and lower electrodes 14 and 16 and signal amp ficatio element 18. In the view shown in FIG.
1G, protective cdBB? iE6rELHFHRAY RSHSRIFE - SUHRER ST B8 Rigastfbieatures that allow

the markers ¢ be readily manipulated by the system during manufacture. For
example, signal amplification elements of ingestible event marker may be
configured to be employed as handles (for example by having a rigid component
that is configured 1o be grabbed by a manipulator of the assembly unit of the
system).

[053] Assembly units of systems of the invention may vary greatly depending on
the manufacturing protocol employed by the system 1o produce ingestible event
markers from ingestible event marker and carriers or precursors thereof. For
examptle, assembly units may be units configured to stably associate an
ingestible event marker with a pre-made carrier, such as a pre-made tablet or
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event marker before the ingestible event marker is adhered to a tablet carrier. In an alternative
configuration shown in FIG. 1F, protective cap 42 from FIG. 1 E has been replaced by protective sheet
48. Where degﬁaf%ﬂéoﬁ%tective sheet 48 may fit with the upper surfac%q{'?%%ﬁé(’f%féf component 45
to be level with the upper surface 47 of the tablet component 45. The tablet component 45 may define

a cavity (not shown) for receiving the ingestible event marker 40 such that when the protective sheet
48 is fitted into thegawty it isapprEmaiahelevelnwibdhewIRREsUEace 4 BObARKSOating
associated with an. in e§tibI§ evgjnt marker ma Pe o&aﬂaqﬁiue in.order to prevent the qnd-user from

a or NIFIUE 11 2 s

) . nuractLr revious IS, .e1C.. CArrier ne exam .
seeing the mges%ale Bvent marker ssoaa%& WitA Carrier of e Ngeatible EVent marker. Alternatively,

the coating may B4 EpeReseriEs ¢ HatideMbagiyrRivaRssRiIBRLUHE iRG¥shBIE® S ent marker that
is stably associatedfiyitledhe tabtyerssfohblddithnigspeet doctabnmatoninfsecly cantingsicthe coatings

may be associatggyuiihihe ingestiple eyent marker 1sino anycoRyeRient ARtk sush as by use of a

fluidized bed, deposition as well as instances where the coatlr%fgl % re-made and then fit over the
o

ingestible event ROXIP: SARH 58 &5 §iat 78 g RIS BRI S P IAEYAGLBENE SNt marker or
capsule componesitohatiars gressuie mmns. 2ed vipogitatistradiarecbbhpaitigestibleceseatt marker and a

carrier, such as a;iahies. NN Eancess hsRssemily wilkitseionay KRrcerdigyked to associate a

coating with the ingestible event marker..such as by dispensing a precursor coating fluid onto an
ingestible event Rk etk 08 DA AL fELGr oAb oter Pty o) The

ingestible event AAKEFMBGIRENFIEGRE BRI CRTMRPTBR! tHEEhIRSWA RO TR KEr SIS readily
manipulated by thessysterwiibEndgroanuiastere nokexamplep bigralpeng| ficatanyeleiments of

ingestible event marker may,hesonliaeddo-RremRRYedaR RABanMRr RxAmRis Ry having a rigid
component that is c,onfl%téreg to be grabbed bél a manipulator of the assemp%%unlt of the system). [53]

Assembly units S8 ERTEH PR EGERTRETRIL S NP HaISEn4iR g EnPArs 309 WAL turing protocol

employed by thedéytewsmproduce ingestible event markers from ingestible event marker and carriers

or precursors thgaaf. KescexAMpiRs S5SRMmbIY UniteMaYRA MLy senfigusarbiosiahhisssociate an
ingestible event marker, with Pg%n%)re-mad%e carrier, sughasa§n% €psrt?—i;)-lmade ablet or %\é@ha\le

- l k
2010/080765PC/USBU1GIBP0 LA ont Mamker. 'sue ¢ event marker
been produced Dy another unit of the system or ingestible event marker that are

obtained from a distinct source, such as ancther distinct manufacturing system.

[085] Allernatively, assembly units of systems of the invention may be
configured to produce one or more components of an ingestible event marker,
such as a signal amplification elementi, circuitry components, electrode
compenents, etc., on a portion {such as a surface} of a pre-made carrier
component or precursor thereof. As slich, assembly units may be configured 10
produce one or more components of the ingestible event marker on a surface of
a pre-made carrier.  In some systems of the invention, pulse-iet devices (also
known as ink-jet devices, which may include piezoelectric and thermal pulse-jet
dispensers) are empioyed o deposit one or more components of an ingestible
eveni marker onto a surface of a carrier in an assembly unit of the system. For
gxample, a pre-made tablet having a signal-ampiification element cavity shaped
to serve as mold on its upper surface may be positioned in receiving relationship
relative 1o a pulse-jet device thai deposits a volume of signal-amplification
element malerial intc the cavity to produce a signal amplification element on a
surface of the tablel. Next, an integrated circuit component may be positioned in
the center of the signal-amplification element to produce an ingestible event
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capsule.Pre-made carriers include provided, e.g., pre-assembled, manufactured, and/or previously
configured units, etc., carriers. One example is a fully-formed capsule or tablet. Alternatively, assembly
units may be JH&%e8htgted to stably associate an ingestible event mark& it 8AY Br more carrier
component precursors, such as pre-made tablet halves, tablet precursor powders, capsule halves, etc.
Carrier component precursors include one or more components, sub-components, and combinations

thereofI of_ carrierﬁ;a@@p mwfﬁ@%@t@@gmrﬁ?@@g iﬁdﬂ‘@ﬁ@@@%ﬂ%@ﬁ gu;ﬁégl@.dﬁﬂggk;er_ such -
example is one portion, e.q., ane-half of, a capsule shell or housing. Yet another example is a printe
ingestible event%ﬁ'gﬁze?a(r:%rﬁpmeﬁf sdpec rregs 3 B%arﬁ%%qg}l Ecz:rir@l?‘l)fryfjh aelr(é]’s%'}aa?@f%l's'\t}\%gr1uaS'rll1 %é)estible event
marker. In yet otReE ey SROAHEAMIGR TG itayrper sofifeR Al dhi3pimIgradse digesiitingestible event
marker with a caademtduﬂﬂgrpmcle_a@rme wheseibe assgadﬁbfmmbis miequy\&ﬂmmmackaging unit
of the system. [%A%éennJP'e/oHw_téyge‘eﬁa@ltsm.?&tr&mxsgy%@1axbaﬁa&%Mgw&ﬁgféﬂploy pre-made

ingestible event marker, such as ingestible event marker that have been produced by another unit of
the system or iné’é%?fkﬁ@%?ﬂ“?ﬁz?ﬂ?@? {ReRsyPee SHENhBE ST WBiRHIR A Y8TrEe CURHFHE another distinct
manufacturing systesrs. of55] fteitryativedprasiseatbly units of systems of the invention may be
configured to progdese RBQRF MR SAMRENRYisRiaRJBgestlE SRRk s RER A8 a signal
ampliication eleent, creiiny companents, electiode componsnLs, ic-,on g.barton, (such as a
surface) of a pre-made carrier component or precursor ereor. ASSUG , assem%ly units may be
configured to prof§eedfe ofifhote @5ipondhs GRIAR inf@stibReRnETRikeY ofil@Siiface of a
pre-made carriercdnfigoragsysieine ekdhelnventivnepulsedet deviee sdalsadn@yriasiink-jet devices,

which may include pigzgelesiie,anterinal s 12t dspensar) e sualoyegiggposit one or

more components of an ingestible event marker onto a surface of a carrier in an assembly unit of the

system. For exafipiéaoaehradrttaie BB TR g SesidrrnsamiftatisPaiEtHien feRlR Shaped to serve
as mold on its ugpewkigrfave ingaytbe pesitioretkeins degigifapriettaibnbh iprrativey to apylse-jet device

that deposits a vabiiie@fsionalnaaliieationriemen: meleiishimte thrisevivgsBregige a signal

amplification element on un‘%ctﬁ of the tablet. Next..an.in ﬁgrated,gircuit component may be
. . is as?ocsaﬁe willl the mgestiple eyen ker i znggsi; e _event ma&ﬁr mag
positioned in the tenter of the signal-amplitication element to produce an ingestible event marker

having an ingestiifeIBYERE R TAaREII tRelyFserisuimye! siiRE 2apretscdrActaVifihere desired, a
coating layer maycthgtnbet depositadieising @ muse jebdepesitianydaice ariadhasipped surface of the

tablet and the ing]glséjp’letﬁge%maﬁigefogmm@u%grgﬁycgoﬁqbg&ggsm%{p S%%la[:ggarg(er 46 as shown

in FIG. 1E. In some systems, pulse-jet tec gy may be emploé%ed to produce other components of

the ingestible evBRYTITHXEF EHH AT SR8 SVEHARSASHILES WBtHBPLIFRTIRS EBPonents, etc.
[56] As summarifédsatygaeisngastitie @vemematktys preciacsd dstisgsiemsoithevigiveation include one
or more ingestiblg-gyRALMAEKEH islentifiersisiably Rstgalgshwitha caieslbagailigamay have a
variety of dif‘fere%te any molecule that is capable of modulating a biological process in a living
subject. In some instances, the active agent may be a substance used in the
diagnosis, treatment, or prevention of a disease or as a compenent of a
medication. Broad categories of active agents of interest include, but are not
limited to: cardiovascular agents; pain-relief agentis, e.g., analgesics, anesthetics,
anti-inflammatory agents, elc.; nerve-acting agents; chemotherapeutic {such as
anti-neoplastic) agents; etc. Active agents of interest are further disclosed in
PCT Application Serial No. US2006/016370 published as WO 2006/116718, the
disclosure of which is herein incorporated by reference.

{0571 As indicated above, some aspects may include one or more ingestivie
event marker identifiers stably associated with a carrier. In some instances, two

or more ingestible event markers are associated with different locations of the
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configurations, where examples of carriers include, but are not limited to, tablets, capsules, multi-dose
tapes that can be separated at the time of use to obtain an individual ingestible event marker, etc.
Depending on‘)’fﬂeﬂﬁﬁﬁﬂﬁ%r application for which the ingestible event m%?%‘lls@ %’é}ﬁ%’é“?abricated, the
carrier may or may not include a pharmaceutically active agent. As such, the carrier component that is
associated with the ingestible event marker in the ingestible event marker may not include a
pharmaceuticallyagtiviagetudh XS bRihieraspRets theneadinsceppeneni nayanslysle one or more

pharmaceutically.agiye a0ents As pochliprain. e iein iadliveosny Nelides any gempound that
produces a physiological result, %o? example 3 beneficial or use u?’result, upon Xontac;{ with a living
organism, such &STHIH{RaR AGHe 2FaAfca B GLIBIRADIBRSHYFeATERE CORMlFonEHts such as
fillers, bi_nders, _cdiﬁxe_i'egt agﬂmtmse_m:xhﬁk@mieﬁvgnggﬁmqmpa’qmmnsem@iedudmdw sgstapable of
modulating a biolpgical RLogBRS-#A,PiHiviRG SBiRGE |RReMBR IBslANGesIReRGKERGRIEMaY be a

substance used in the dia?nosis, treatment, or prevention of a disease or as a component of a
medication. Brod@?@ﬁi‘gﬁo EOLPAHRTE aggﬁf&%%sﬁ%rsg?%ali‘&@m%’ré’%{“ﬁﬁﬂ?é‘d”ﬂoﬁ cardiovascular
agents; pain-reliefagje it défeyerirrasictoanedthederscirtt-inflaptheratoryragenss obtbe nerve-acting
agents; chemothgeapgutioNsyrh ae antrReoplaste) agentrtetarielivesageRizng intpsgst are further
cisciosed In PC L ARRIRAINR BEUALN I R AAUNEL AR 17 @a;?éf@a%ﬁ PR WIS, (he
disclosure of which IS herein mcqrpm%te(? y reference. | S Indicate a%oye, some aspects may
include one or MGYE§hg AR RVEHEMRETKEIdBRATREIS S18BR Wseb&sed WRF %A 1EIE In some
instqnces, two oemoreﬂag;emitpjemnh naaa:hgmslare msemmaé,wﬁhlt@jtﬁem{mmgsi of th_e same
carrier, such as diffgrent sutfacesRhihRaAaidehs g frestnuredhahsignalrsmitipchinmultiple

directions. In such instances, the assembly unit is configured to stably associate the two or more

ingestible event AR With QRROISTR HOOSHBRLSH (e ﬂ’?%?’?qnf&g%tib g%\'f@?fﬂ?ﬁl?é’%‘broduced by
systems of the inverkgoassrpieiadivde Bestagieringediibhendigarmchiagel, ositne el difereningestible event

markers. The ingpstihleRyen taaskeimeras BsgarapeRebir  rrsety ialferenirearfigarations with
o e gL O RA Sl B AP NPT e Al i ShadableL ayrr e

. : . E;
ingestible event rgr?aerrl(%r(s may beé arranged on a surface of the tablet carriér or inside of the tablet

carrier. In some fHETKPICBAY thie TR EFIGRRIeIP BEHUESH tharétlsyeatisietdentshgiifers present in a
capsule. For exainyaistjanaudtipte ingeéstibleyevestavarkeniigestible evanterivarkeisrmayHee present in a
capsule fabricateg,fpem, 2 dpaterial that dissolves upon contact with stomach fluid. The ingestible event
marker associated with the carrier, mag/ be confi%ured to emit a %gnal at different times, such as

certain times durﬁﬁ%aihé‘g%‘mﬁ?ed%? WA T'SRE SPahShe AR geWgserH?féﬁ‘i”i%e ible event
marker. For exarpisiycidirsf inblettibng esrantan arkaphigyBesstiblyeatotdaiaied with a surface of a

tablet carrier and@ssEoREbHGesHbleweyRbIMarkes Biaydis sklivassoeiaied:witbraa igterior region of
the tablet carrier g@e@uﬁ?r}gﬁeq {'ngqﬁ_tit%e §%%Q§anﬁ{\;?eiy %guggg og{igﬁégdﬁpr production of

tablets and capsBies are now reviewed in greater detail. production flow diagram 1102 of tablet
assembly systenf¥FaRtEIR S1i&BrotitRiAIF M e AP PRoBEEY AN Hiagme162%%hown in FIG.
11, depending ondheripadicutarisystenictha iagestbleeventmbekemnmhatidoepreeshidy aBsociated with the

carrier at a variety points inthgRFRENICRR PIRRERRFOREXGMPISG . AR GREIQIIAN JRay Gemprise one or

more steps such as tablet compression 1104, coaéin the tablet 1&% , printing an IEM on the coated

tablet 1105, bUIKIEREERG TR R ELIL PUTOAR S AELGRGAIRE BRFts. A unt of

process may compPBsebfifr retiapng fHeabhater 1riniepdrincte. d 110030 0RgCHOIABIES, 1116; a tablet

;Or printinf 1;18251'%)!’@&9"]&.Qm@-iﬁ@r&f@asé%@pH@ﬁ@ﬁk@,gﬂ@geﬂﬁ@ie@ﬁd@ol@@tﬁh Itp;f bukpackaged ialzlgts

or repackagin ise, fo ry press
packaging %ﬂg‘? %%@BH&H(%. &%a&%%ﬁq‘gég%'g#ﬁ%@g?%%}% ROl GYATR ?‘g“%‘)&%y P

for tablet compression; a pan Coater, fluidiz r coating; an offset printer inkjet 1128 for
printing; a drum iqw%pﬁghmké%@h&pgﬁdbgt%ﬁ gbuik-packaged tablets for repackaging

and shipping 1122. The egquipment may comprise, for exampie, a rotary press
1124 for tablet compression; a pan coater, fluidized bed 1128 for coating; an
offset printer inkjet 1128 for printing; a drum 1130 for bulk packaging; and a bottle
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1132 for repackaging and shipment. The throughput may comprise, for example 30k - 11k/hr.
(approximately 1 sec. per station) 1134 for tablet compression; 2 - 3 hours 1106 for coating;
100-400k/hr. P38 Hrtting; 1 -2 month cycle1140 for bulk packaging® @HU T2 #13HE cycle 1142 for
repackaging and shipment. The environment may comprise, for example, force: 10-30 kN static 1144
for tablet compression; 25-60C humid environment, aqueous or organic 1146 for coating; ambient

[16104;8TL0r printting:f mb&@%%&@ﬁ@ QH&@%@@Qitn%hflnﬁo@a}%%éﬂééﬁsgfr@,%ﬁbmand Ship_rn;erét-

e system shown .11 may be adapte rovi r ingestible event marker associate
with a carrier an§%r5vﬁé@%r%?ghq§}fg%%( 1aﬁ'ep°f (?erssgas' gﬁ)sﬁ%‘s{qv%iggqsmiﬁgrgg&%’ﬁog‘t%ésired points and
ingestible event MBRKET HAEKIRIGCORI TP FUICtABRKS! - thE3B RO RIEtERE high 2HFeOBhp@ahbEStible event
marker assemblyoubitiieonfigryeshtpistaliytassosiateconerepaviorgiiggestiviesyentmarkers with a
tablet carrier CO'BE@%%%%E ﬂ@ﬂBﬁﬁs‘é}%@%&éﬁ&b‘?& @&ﬁfgm EdRIEECIMPORERIGQr powders) to

produce the desired ingestible event marker having a tablet configuration. The assembly unit may be
configured to pré@ItREEEATAGRINIE SNEHE SIRPIRIMATIFPPRYE RIGEERBIR WIEHPNHTAYERIs present inside
of the tablet or oangbsufats dérthertalgstmisedesidd oPrekpadetiig etseayplzaiprogdifoed from a variety
of different compasiieagind ahleLspMPRsitions may include one or more vehicle components. Vehicle
components may.inclugde one or more constifuents, including but not limited. to fillers, binders,
disintegrants, co)fgﬁﬁg aéeeﬁsfgt,eg%c? i eiggjmﬁoﬁheaﬁtg %fa%%[é!reeéstt%% \ﬁ?%é?rrg\%%%%% in PCT
Application Seris8VRi. OASSHBTEPEERTD Wb AsPRteA W O 2006 01 biEle/ el adisk B of which is
herein incorporatgshby sefarance. Agshtiosal=iselamyreohiehicle ingenapenisthaicesn be present in
carriers of the inyr%ggga can be found in Remington's Pharmaceutical Sciences, Mace Publishing
Company, Philadelphia, Pa., 17th ed. (1985). [GZI%J” some instances, the assembly unit is configured
to stably associa®P&h fige AR eVBRAtL AREISHith A PRECHIIAR L ABFEETRY X4GiipI@d Bblet that has
been prepared bysagotiherainitsobthégsystein, ssuth assectalblenpressnorebygasttirercsystem entirely).

For these types afAasemily Rkt lBE RSBMBHMMIEIRFEGRSE Haneias flsmepkiplamoving
pre-formed tabletsb[r m a source to the gss?mbl aite of th% system. Alsrﬂ epresent is a transfer element
tabie ers) o produce esly est

- . 18l .c|om onenis or ov¥ fIhe i { eKent me[tﬁker .
for moving an ingestible event marker from’ a'source of irgestible event marker to the assembly site.
These disparate Bingfér lBRhEPREIVA]IAary NRIEPE TN STEt BRNAErASIHPIKEEr E5PIRGNIAe hoppers and
feeds, robotic picking;asubiplacing devieas, waltersdisprosersyeicmbheassesibly usitalso includes a
mechanism to stgbly.asspeigene digesiible2iepbmateipab iR e dRieR dggts. Where

desired, the assembly unit may include a source of adhesive and a mechanism for applying an amount
of the adhesive, ¥§USHT R v ERB U SBHEEH ROBPBHAST thEPIR- AP T8t S ingestible
event marker prioctadpoiniagtiheingestitidteeventanasrk¥ehiciheqprecnsatientapletkigyooenvenient

adhesive may be;employedmusneiemsaidheinventipnewhermadhesivas oisiewshiclude but are

not limited to: cellulosic adh siv?s, ressure sensitive gdhesives §tc Assembéy un'gafonfigured to
COIO%ﬂg a%an S C. . @feﬂ(g?e components ar interest are u;?her reviewed in .
employ pre-madetablés may also includé one or moré components for producing ingestible event

marker on pre-maRRitaiNEts BN PpirsSelRP Heiieer rdstescAbed abekes/ B3] Withgespect to the
pre-made tabletsigonpionest lyisuch systemsoperiadn shages:nay beqirefarmstisneasier handling, for

example to provid,for aligpmeniavAaN the ingRstib QU ATk IS ahRytdabs ingaged into a

pre-made tablet or attached to the tablet. In some instances, features, such as jndentations, bumps, or
holes, can be enfhod BB Re FKEPIGLMEH (RFEPEEEM t'gar%%diﬁ}%'f'?é‘mgthecﬁ{@%@ﬁble event marker
during its attachrieifedelpinisefhan, /rieding2&esting, etc. Where desired, tablets may be pre-coated with

a coating, for exagapjemihnaGRatingasidessshnslalave. donsgmaiinsiuse sstheqeating may be
configured to fac.llltat? release, of trke ing) stible event ar e( from the tabl?t Lo gonntact of the
. . m%eﬁlble ‘ﬁeﬂ% rr{ar er Willt a reumaQer.{é for exarpglgna o tp}s]a as
ingestible event marker wi e target physiological site, for examp e stomach.

been prepared by another unit of the system, such as a tablet press, or by

ancther system entirely). For these types of assembly units, the assembly unit

includes a transfer element for moving pre-formed tablets from a source to the

assembiy site of the system. Also present is a transfer element for moving an
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[64] FIG. 12 provides a view of process flow diagram for a system that combines an ingestible event
marker with a pre-made tablet to produce a product. For example, an IEM identifier 1206 may be
attached to a t4BIBIY¥84°and over-coated at step 1208 to produce prodfetF21H"Bdtct 1210 may
be coated at step 1212, printed at step 1214, and packaged at step 1216. Sample products are shown
as capsule 1218 having a logo printed thereon and tablet 1220 having a barcode 1220a printed

thereon. [65] AnyxampleRivmasee il Jailceniigyedite SablyrRsrecistaandngrsyble event

marker with a pre.—ma&e tablet toaﬁ)roduc an.in esttible event marker is spowp in FIG..2. In FIG. 2,
: & dilepe dsparde 1 r ﬁi@ﬁen S may var %e{e 80Sish glements of .
assembly unit 2(?(5t|nclu €s conveyor which moves’pre-made tablets past anadhesive

application devic8iees! iRglHéaierapicaticeeaa\ieectd DidlaRb sitd f'pelderieamcd efount of
adhesive _220 onm_sm_asumoeé_ts_urfaae %%Ee@f@,aafmmreiﬂmadsdaéﬁehzac@mmlmtablamﬂp is moved_ past
the adhesive applicafion dgyice 2dpdQlowingRiacs et %%‘?e%‘?ﬁ#%&e?%@%q aouat of adhesive

220 onto the upper surface 225 of each pre-made tablet 210, an ingestible event marker 230 is

deposited onto tHESAY R ARTEEPY HEL A BEHER R &L 58RO APRRTAG BT SVBREMAZAES feeder 235. In
the assembly unfo2@gekfranan innki@Git 2f the avthestibleegvent ariraive2@0radbered tothe upper surface

225 of pre-madeyghlef 239 jpdheamenss RAgt AglisRedsteAt ks NoeisPRNRAs R alume of a

precursor protector fluid 245, where the volume of the fluid, 245 solidifies into a protective cap 250 that
Covers the ngest S e FAaR e o BT RL AT OB L APl e
ingestible event ATERIXFD B9, VSRS peTEWREHISOvaE BroREARSnINAterPal ielydsebpaque, for
example to hide #he ingertibie exventamaskier 236:iors, thescansuseesial shadmeseet. Einished ingestible

cvent markers 25 RIRSFALDNIEASSABYLA0N ale IhaIIoPed i aibpais of e system,

e.g., inspection units, packaging units, etc. [ nother example ot'an assembly unit of the invention

is shown in FIG. B801f SREBMBRSUIME SFHEWHITERS. 'Ry 8EikTe BUSHEMArReIARIB tifier feeder 235
of the assembly et 20 Eb@ighderERS 22 desafdedaedowdth rotating disc 310, which displays ingestible

event marker idegilipre/32Peapeits g UiRr sulfage 330-ReiatiRgdisy 3L epuemat anale relative to the

rate of pre-made tablets 340 on conve Oina h that a irll%estible ev%rrlt marker

. - . apes m e rerz]fer r%? e nh%%gﬁrggsu%r X q rovide .
identifier 320 is pﬁacoec? ohthe upBer Zlitace 360 6F the pre-made%a%rpept% position 370. Also

Shown is an adh2EVETIsPEARERBIWERIRE eNasbsNar ey BlAbRUbIC AR RIGEBODIBrRtREOttom surface
395 of the ingestitdece vankimarkesdtdentifiers320iation teoreniackatdbe foealiiess swidaces395 of the

ingestible event ggsker ideniini320 Wik emes suface 360 afdneierata fapiets 340. (671

The assembly units depicted in nd 3 employ a ph S|olog|callé acceptable adhesive, such as

a thermoset or sﬁﬁ@’i‘?—é%{ﬁﬁ‘?ﬁ‘ficﬂ’ii%h@@i\%‘?‘?ﬁﬁe &' ?8& KPaSEemt A ATGREH I8 event marker to
a pre-made tabletssiirier pHn@Viestioth eicstaiilerasisstiatidrbigppnumche onmagelae ugdickby assembly

units of the inveniighngd; a5rexample wRg et g etidnaiker Msnifiensand/ prRiRUDade
coatling may be configured to faciiitate release of the ingestible event marker from
the tablet upon contact of the ingestible event marker with the target physiclogical
site, for example the stomach.
[064] FIG. 12 provides a view of process flow diagram for a system that
combines an ingestible event marker with a pre-made tablet to produce a
product. For example, an IEM identifier 1206 may be aitached to a tablet 1204
and over-coated at step 1208 to produce product 1210. Product 1210 may be
coated at step 1212, printed at step 1214, and packaged at step 1216. Sample
products are shown as capsule 1218 having & logo printed thereon and tablet
1220 having a barcode 1220a printed therecn,
[085] An example of an assembly unit configured to stably associate an
ingestible event marker with a pre-made tablet o produce an ingestibie event
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tablets may include one or more welding structures, such as tabs, which may be subjected to high
energy (such as ma be provided by a laser) in order to adhere the mgestlble event marker identifier to
the pre- made%%l"(gf %assembly units include sources of high energ@ﬁgﬁﬁ?{”éﬁm&%’é% ultrasonic
sources, etc. Alternatively, the assembly unit may include one or more pulse-jet devices, e.g., for
assembling an ingestible event marker identifier on a surface of a pre-made tablet, as described in
greater detail abgyuerelGSEee of mrgst;;ar;a@s_iaégggsnwp@m the img@ag[s)l@oﬁy@mr mgyker identifier is
configured to prowd% for mechanlc%l S!%i Sag,?qmatl on Wlt RIS mad blet %agembly by the

moves pre-made sve 19 AR5
assembly unit. For exam Fe, e ingestl & aven arkerl entl ier M elnte fate With a snap-fit

component, an e’i‘é.@ﬁﬁﬁ%ﬁ@%&ﬁﬁ%ﬁ’@ﬁ'?@@ﬁ SSRPEn %P%Fﬁ@%ﬂﬁ@ﬁlé{“@k"ﬁrﬁlé@ﬁ?ﬁé‘fﬁ functioning
structure that ma3pherassociaies witteteeepierivade jabietdsyitheasse asbheuatidogpmigide mechanical

stable assomatloa&gg&gggfesgg{gsg)éeggmqmdgﬁggg%vvftta mﬂrﬁa%%ltﬂp gL dpe some instances,

a component of the in ﬁstlble event marker itself is configured to provide the mechanical stable

association. For SXEINPI&S HRLgha1 AHishhEatioh {18 ”Wﬁéﬁﬁ R AEHRlyPBE cBiffigured to
snap-fit around atdeastagigiortion @f theestélenadentabiskeo provicleldopiiieddesivetisstaiste association.In

such instances, the-signat aammqat&aﬁe@iemgﬁ ﬁwlb@eabrécataq framea ri@rials syeh as a hydrogel

material, that ch negessg pggJuanaE %:) ! tQ%fl%ltdbo \{Id%rfﬁEr% es Jat{)l%houtcome for
example where thé | ent| risre ease rom cfarrler pon con act wi etarge physiological site.

[69] Also of interkstarePR8sEriBRP L%%ﬁsoﬂ?a?ﬁ&qﬁdﬁb&ﬁ fgdsiiine BRAE RASIRFRRSREREr at an internal
location of a pre-madehtatbkitoSueis assemnbly oindsomayrdnclpdecacemioe a6 praducing an indented

structure, such ag,a,doley Gayity R anAoGRIRSUHEIW S BR &R Ig5e8h the:PesRdftablet, where the

structure is conﬁgured to co {pletel%/éhouse an mggestlble event marker identifier. An dé convenient

device for produliAGPEBIEH L TIRIIRE P8y DR preRERSh e NG HIRY RIRRESHRErd°ddlfRes of interest
include laser drillfrgitfesiges eneat anicakaflletcetdsOnteveteaptientbed pwisctine iwfeiated, the

assembly unit maypesitpacae, iE@%@@J@g@wsmla@aﬂgern'@bgnaér@@meﬁaiwcﬁ@tﬁﬂaﬂw@nvenient

placement dewce%ma be e pre sentducg &as eanI %/ﬁ mfe%%'e(fn: mar gggstlgéece dEtmtglarker identifier
dispensers descrl ed a ove some mstances e ingestible eve mar eri ier may be

configured to coffSRTERy fHPth@QHdé‘i?tefH%lru?ﬂ‘M?@%rt%xﬁ‘i‘?ﬂﬂé%ﬁerfé the ifEetibl&-8vent marker
identifier is configngredtion heipresskibingouthie, isdented structure. In other instances, the assembly unit

may further inclugge) deiae ek diling SnnRILERACEWIER ALADYARIA™ BN, Skch as a solid or

liquid sealing medium, that seals the |n‘%!hst|ble event marker identifier in the indented structure. When

the medium is a Potaer ke A5 38 BRI FMiThLG feirdRar SRRk G¥eR SRR PRI E889Ry the power and
thereby sealing thebiagistisiecasnuni AR sidentifidriin this ivgdieaesddifructaiied §B0)3A8sembly units of

the invention mayadsodkeiepnfigesasdowarkntkerabletinsacEEa0sE 1R RIAsUSE aesihle event

markers. Rotating disc 310 moves at a rate relative to the rate of pre-made tablets 340 on
conveyer 350 in a manner such that an ingestible event marker identifier 320 is
placed on the upper surface 360 of the pre-made tablet 340 at position 370. Also
shown is an adhesive dispenser 380 which deposits a volume of adhesive 390 on
the bottom surface 395 of the ingestible event marker identifiers 320 prior to
contact of the bottom surface 395 of the ingestible event marker identifiers 320
with the upper surface 360 of the pre-made tablets 340.
[0671 The assembly units depicled in FIGS. 2 and 3 employ a physiotogically
acceptable adhesive, such as a thermoset or solvent-evaporation adhesive, in
order to stably associate an ingestible event marker to a pre-made tablet carrier.
However, other stable association approaches may be used by assembly units of
the invention. For example, ingestible event marker identifiers and/or pre-made
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[71] FIG. 13 provides a view of a process flow diagram 1302 for a system that combines an ingestible
event marker IE%/I@? 1306 with an APl and excipients 1304, e.g., table compression with IEM identifier
insertion at stéY)O B@'%%auces a product for coating at step 1310, prinﬁﬁ&gtg"s%’f)ﬁ%%ﬁ?z, and
packaging at step 1314. Tablet precursors may be powders, one or more pre-made tablet
components, etc., that are combined with the ingestible event marker identifier by the assembly unit to

produce the produgibrdmay RxaaPRebiadRsarBlaes daNeleoBRaNeNtsHa caradtables 1316 having a
tablet portion 1318 an re 1320, and mbl lQuS. e ., filling 1 at
Stop 1322, core ONGAr Jh 97 Mhah oo e B X PR ere. N ooe. 172
FIG. 4 provides #'8cRERTHRIE SVaM MyLALHPTHie4B0 BB MiGHTatr I hbIRECE B8IEIEd tablet
precursor 405 camipositiodanituarsngesiohleesgnt marker lmbentifieirddtio prodasesan ingestible
event marker. In fiiG, 4, 85580 b s A AR ey des ablpicie holombRlEAdS Alsa shown is

ingestible event marker identifier dispenser 430 which ,inclufdes hop{g')eg 420 and feeder 425 which
dispenses an indgrsﬁfﬁgr%?)@ﬁt MAPRETIRIE U DA S TN BLB e RS oth haiF A13s1eA
predetermined ai#igihedfiesbioepia@iestsr golntlapa@s is present in tablet die bottom half 415. This

tablet die precurggg]n%b@vgﬁe@g @@iﬂgg@@bmhgéab&mgg@ﬁgt@@ma{fa@stec}_l'@ebw@ny convenient
protocol, such a?sbé’or%f?gﬁlﬂe%”{é‘ F&ﬁdtea%‘fp &285&8:%5&4{@%&&?&88%&‘%JeeQHSQZAB%{ rom a powder

dispenser (not show e sequence of placement of tablet precursor [ wder an Ingestible event

marker identifier YA&Y 5N EBYSTR SBRRE ISt BRoRaRSPIN §ME8H B Efier is placed in
the tablet die bottizmtithal fréd SécHmyettb withestadd etfip recursemp awdeastdierantbamotieer instances this

orderis reversed,ln yetafher ipstances aftRAIINGY 6:iRRIeS BrecHRohROWSIEEaY be placed

in the tablet die bottom half 415, followed by placement of the, ingestible event marker jdentifier 410
and then pIacem%%‘?%@?%é"é@ntaep%rﬁi‘gﬁ%ﬁ %lﬁg‘%metpsr%%ﬁ?@w b%Vk?ePftS’y'ﬂ?o’\‘?ﬁ‘? EEﬁ'égat‘ablet die bottom

half 415 into recéiaivg pskat@ishipinie inasblibtepevete magss ridentfivot wiows) FeRihg placement of
the precursor powigier. 4Gbsane: ingptbic £\wrignakessidentiiesbld dhentahlet idierhettom half 415,
the tablet die top_half hown) iS Qi £ let di t alf, I icient pressure to
produce the procﬁ?ﬁ'?g%%tfévé)rr\lel,gﬁﬁé%l@‘(%tgpa%ﬁg%?ir%gl e%%r? ?ﬁéﬁétﬁt%ve t rh%ige@'i? ‘?entifier and is

therefore an ingeStiBliEcaliRhelfRAté: AATe RSe3Rr R efe SABIF E0E P MaRRI igEHifle?s having signal
amplification elefaasttsacanfigured tthenbhancedessagmtion ofdtigeidientifier wkithrprodadtdablet

component may he employedi-ar,gxanaplg.signad aa&'&icameﬁi@é%mﬁ@muzh%% hgles or cutouts in
it to allow the tablet to form around it (for example throu héhe olesai)Lﬁs%%thg}t]the % let does not split
b

apart following pf%?ﬂf@f%%.ﬁﬁ%] Fabletsh pég n&foracgfw O&tiors 5%§&fggswhich minimize
stress on the ingewtfisier &iganypRarketaf dvifod UsEdnip REQHifofPh StRSSEAISIIIRISIPWIENin a tablet that
is produced. For &xaippleHabletshrpeschayirg tosindon heyveledeedges tayabewarodieced. [74] In

assembly units Sﬁ?%%ﬂ%%% P::gpg{g in FIG. 4, the identifier is subjected to pressure during tablet
formation. In such instanc ? e identifier may be associated with a protective component which

S’ . v o . -
serves to protect RElinMEGRYUFHER HeARRRP AU ALSIRE AR AN DEEAIBIO BLLY. M#&%rotective
component may ianyifievre rengreenngldscafisuch £ ompoadntstiet|Guetcestimydy suith asthose described
above. In some ipglancasdhrprolesivesUReRaBheR\GIoReS theddertifienrnddsfabricated from a

physiologically acceptable material. The protective component in such instances may .be pliable, so as
o yielc ander anHEGHEN SFHPALEUTE abHEretofe TR R e G e e T L pertan

instances are geFehlgerfsisio [Z8PmeRindeforteirgosiblet precursaremggtditivo Pmore pre-formed
tablet precursorscpdvigh cateisassbinetouitinthauitoestibieuaveal mapkesdsiantiieasadinerassembly unit to

produce the ingesfiple, RYeBLMALKGADKAANIE ALAMINCJARIEL dis BregUisaRmay be combined
with an identifier is shown in . 5A. During assembly, two separate feeders deliver to an assembly
site of an Once the indented struciure is formad, the assembly unit may position an

ingestible event marker in the indented structure. Any convenieni piacement
device may be present in the assembly unit, such as the ingestible event marker
identifier dispensers described above. In some insiances, the ingestible event
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assembly unit a pre-made half of a tablet, 505 and 510. The pre-made tablet halves 505 and 510 are
configured to be combined with an ingestible event marker identifier 515 as shown to produce an
ingestible eveMtAt4HET AN alternative configuration is shown in FIG. 58P ¢/ Efé815B%Yte-made tablet
halves 520 and 525 are configured to be positioned about ingestible event marker identifier 530, where
the identifier includes an integrated circuit component 535 and signal amplification element 540.

Pre-made tablet progur SIS YRS BDEHRRFEARS éewgé{é}p'm (relYEsenRY aRgeRpe, &5 Shown in FIG.
50. In producing an in estbble event mahlier from thegta alves 550 and 555 shown in FIG. 5C, the

et {
assembly unit plaeg:(g@ ehtifer @iéni%?gti %SKﬁH‘g”%% %'Jfé@q;gf ot P PSS dhd then places
top tablet half 55568 tHeaRseFkfdSe Of BEMRINNEIeehalfSST e biloduitentieffifzgingestible event

marker 565, in wlmi@bdﬂ,ng trgestiierievigninnaskestdeatifier H45nis:pesitiasadnsice ekthe tablet. In
cach of the avovenRiRTeaS ey % B 15 LRIeSsRl Talee diRePRSRRUSY (0 each other

through use of a suitagble ajheswe, e.dg., as descrl%eé abo As summarize ove, some

systems of the inPEABBT & SIBIFHERcRVERINEHIBSH IR 2 SsBAHTR uRRASEAMEXAMBIESY such an
assembly unit is Bhitvam intlFE . 6 plads ] Gy G;oagsensbly et f00emelutleiserel)-teerpting tthasfer device 605

on which an ingegtBieiy 8 AR KiBRHISAR iRRSaoRRPSHIeR,E10 is wound. Precursor tape
composition 610}?7 a%e u bricated from a material suitable for use as a signal
n

fatapef :
amplification element o Sﬁﬁ%r%e%ﬂgé’fe@%r'ﬂ%%%%eﬁﬁﬂ F E%‘Qﬁ%ﬁ (Eoiﬁ'%rgdﬂihsﬁgtﬁhg along the
center axis of thetepEserIARCRHIgedtatslislrptamarikecigentifier circuitry components 615. When a
c;ilrcuifcry Cgrgpfonwm@l@@ afignestiadth AeReh @%@bdé@@ﬂbv@@@@éﬁc’ﬂ%ﬁw mgﬁﬁﬁiltﬁwaventfmargeg
identifier 640 fro ecur . r C ingesti v rker jdentifier 64
falls into bottom %ﬁ%&% o%Hd?égS%ggE 6%%%%?1%%2%3@ v{/ﬁé ta ,et%)reﬁc’ﬁrgég %%\} %P %135. Following
placement of the e &idte RR APRFREPHERTREMadRniiene i aieBBHSR? REFEZES, the tablet die
top half (not shownprisdjaintd ¢oataiglet diepbtitonphaih62b te@ppiy suifigectapiegstiresto produce the
product tablet, whigh proggt igbleripaludas amingssiible exentmarker igenifias apdis therefore an

ingestible event marker. r[{??éi IGﬁ 153ifrovi es g Vi whof,an aytomated mggestj le event marker feed
1502 on a rotary TADRY Srees Syt 0U "R BF e WA PR "aPe8l YRR S HIGHINFhEY begin with a fill
position and fill CAMESEEE Yrieiirie) rSiigH Varioduiph A3 Es, RXMPIRtl HicariRrstaseriaiet weight
adjustment cam;qeresosnpyessinBiashes! 4 heGneaianenpIRsS NN yianyhesdd 5060At second fill,
the IEM insertion,may, %graasg%m&oggig%mﬁ%r\évceei L gjg§tm%r§rt1,1 p%"sgeow{kzrfc% ression and
ejection may occur. [78] In some instances, tablets configurations in which the'ingestible event marker
identifier is acce<EMFIBAR) ApmESELANRY LRITAB, R RAMAE P BIRSGRIIO NG 81886’ 82 ost-production
inspection and/of§iRigFRaGhringcwtes be procugid.dF amerasapigy theiagsémishyfigmitanay produce a
donut-shaped tablgh9sShYURdBE] GanleR PR s RaRBOESS IR SYSnidnakes identifier and a
tablet precursor poavr\{(dﬂdgl% 7 AQrotvOld%s daccrggsﬁsectt@nal view o[f(mg sgﬂzre event n}s)agr(ker 720. In FIG.
7, ingestible eventmarkar 720 i& iede uﬁ'oef mde%?lsb'l COSHE MERE T identtier ‘?6?5“@ itioned inside of
donut-shaped tabitt #3% indheiasgesiasidieaiemarrérditentfie? BOOWACRIGWS Sy e circuitry
component 705, mpper aadhiayesstestodeswhith antudds rangdsigpakampbtication gigmment 718. To
produce such IqRsifile.e uRnhABaR"s, dhE-AsREEMHBI A Ad-R Rl ReRa gy mold
configured to receive an ingestible event marker and tablet powder precursor and press the powder
precursor about fHe-cftcl Féﬁ‘ﬁ@%ﬁfﬁ%“@fé’ﬁé@tﬁ%ﬁ[ﬁ%ﬁ?ﬁfﬁ%@ﬂe&?i@rﬁf?ﬁb@dé@%e end product.
In a variation of sigchaieragsaiiy urits theleisse misiyusoit meyHagecoedigpeedidoedmploy an ingestible
event marker idegHfig Ry @pHRO RNSEad:0h ARFEIRERARDBRIINIG SR SBaJKebiRnlifier. For
example, the asaﬁmtggeti%te rgge{o%omalf])fn%%@% |rnagel§f'|[}]bl§ %ent rqna¥ker |dent|r%er JIig,recursor that includes
only the integrated circuitry component AN %lgn%l %%Wﬁcgtié%meﬁeﬁ?ew 7 PERNItR The powder
precursor in the dBHutsHEDed taplsepresscraildiderNsré seiniglitle fagyrsor powder and

ingestible event marker identifier may vary, where in some instances the
ingestible event marker identifier is placed in the tablet die bottom half 415
foliowed by the tablet precursor powder 405, and in other instances this order is
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components of the identifier, such as the upper and lower electrodes 710 and 715 may be produced,

e.g., by using aEFUISWt device such as described above. [79] In some instances, tablet press
systems currely y’ﬂ?&? A%h the art are modified to have an ingestible event H’?&?%‘Pﬁ}%uction unit as

described above. Tablet press systems that may be so modified include, but are not limited to, those
described in U.S. Patent Nos. 7,296,987; 7,060,294; 6,972,105; 5,958,467; 5,838,571. [80] When the

tablet is pressedrapgdsahers gesisedr thadatist Maxbs-rBDesIed mith pieeriatt featbse (such as an

ind Il n d ' ' k [ ified | , tabl
with multle moebiS ehes maer T A R LR

vent marker identifiers can be rea

configuration proeREd B SEEHESERBIIRI RN iPRAPIE LI b R $8C8BTEREHEBI& dimensions,
such as tablet thibknesse spiter ensurecteddetogisimtegation abireleasetohtheaiteritifiertaipon contact

with the target physigiagirakaigeySRS I RIOBARR: IBSAmENSaNgesne [Rhlstickness ranges

from 1 to 10 mm, such as 1 to 5 mm. SZ%IVnstead of tablet confiqétljrations, ir&I_?es_tibIe event markers

may have capsuPéaESWﬁah?faﬁ@n%@ﬁj\’{é 0 éj‘?fodfﬂ‘ir’g%ﬁgmﬂ%,ﬁm%? U '08HSh %ﬁtﬂ?ﬂﬁgomponents are
configured to enélose E@vigitdnabtomna if whivh tRblecairetba fitledrd miposilidhjctrshias a

pharmaceuticallyaitveiagemé@onapaRiian apsPieRIhCarBpasiien pidiisciiaenalaemposition may be
a liquid or solid, Y%B%‘iewﬁ%"ﬁjzoééful&”cﬂe{aeo?&'ﬁ}%fﬁgsspé’v% §é§nt}?eb!g%?ntcrg?i‘ﬁ?e%%g%{ﬁ%'raéﬁoc%mpos't'ons’
pellets, beads and spherules. |lller compositions of capsules may vary. Filler compositions may
include one or mMARERIRIAR PERTIBIRRHENVERTERE cHHBGHERTEShaIREIEIT WRE! SP#IGFe constituents,
including but notidisnittie 4 ddiliegssidpinterg)itisite giantsiscolofingaage rit et Mabigigicomponents of

interest are furthgy ﬁ%viagvﬁﬁémﬁt%réméq%i_@n_c%ﬁm@hm-n#ég%%f)é%&wg&%v@ﬂ%?&as WO
rporated

2006/116718, the disclosure of which is herein inco }grefe_rence. Additional disclosure of
|

components thats&r\‘ﬁiWBPB%%WiﬁI%@%WM%P#% AVEHEEH @dﬁ%é‘%‘[‘jﬁ’&ei}ﬁﬁgﬁ%gton's
Pharmaceutical 8tiericegMuberPRublistenyraanpzaporhilseldishifie Paplel Zideedo{ 3885). Depending
on the particular applicatamdaivdaighihe ingestible event marker is being fabricated, the ingestible

event marker may pat ellea phamaceytisallactive.ngent edyasseagbsg ahore. 183] The first
and second capsule ‘component me}%/ e fabricated from a@ny con ement materla'lnusmg any
convenient protoB§iSMA&R AR SIAPTEPEStIYBRh TR tHE e a it mipeifettdiRidly BécEsbricated include
physiologically adeefitathie pohme tabhtateriaistivatese. ke cbiarepiey exttienstiapearhaaicgutical capsule

dosages. The malgrials Maube &Iga QLPRagH a4 may be colored as desired. Of interest are both

rigid and elastic materials.
g [074] In assembly units such as those shown in FIG. 4, the identifier is subjected

{0 pressure during tablet formation. In such instances, the ideniifier may be
associated with a protective component which serves to protect the integrity of
the identifier during the tablet formation process. The protective component may
vary, where examples of such components include coalings, such as those
described above. In some instances the protective component envelopes the
identifier and is fabricated from a physiologically accepiable material. The
protective component in such instances may pe pliable, so as o yield under
application of pressure and therefore protect the identifier. Of interest in certain
instances are gel materials.

[675] Instead of powders, tablet precursors may be iwo or more pre-formed
tablet precursors which are combined with the ingestible event marker identifier in
the assembly unit {0 produce the ingestible event marker. An exampie of how
two tablet die precursors may be combined with an identifier is shown in FIG. BA.
During assembly, two separaie ieeders deliver to an assembly site of an
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[84] Suitable polymers from which carrier components of the invention may be fabricated include, but
are not limited to: polyvinyl alcohol (PVA); natural and synthetic polysaccharides, including pullulan,

WO 2016/080765 : : P%Tglgzm%)zouz
carrageenan, xanthan, chitosan agar gums, and cellulosic materials, suc carboxymethylcellulose,

hydroxypropylmethylcellulose (HPMC), methylcellulose, hydroxyethylcellulose, hydroxyethyl
methylcellulose, hydroxypropylcellulose; polyethylene glycols (PEGS), polyethylene oxides (PEOSs),
mixtures of PEGssaaelfREGs: acsdieans maeitroenditeamdiased mmlymerssteliasbtDRAGIT EIM,
EUDRAGIT LTnkg,Qgéog%UBg%%T RTm m ﬁm%‘: Iié: a qn I Sf ), = T m and/or
EUDRAGIT RSTm ammonium methaacrylaté copolgmgrgg)pg&g%ef%pglyvﬁ%%% Ea$érg‘}ne),

_ 1] \ ( yl pyrroli
polyglycolysed glVRSRIEEM]iRh 3 GE IWRIREC4ATER 3B E1958liRkE %’@ﬂ'}bmi%,% EAOCIRE 50113Tm

and GELUCIRE 88/maTM petigners)n casbowngvmylGhdipmer§i(Suth. as@rRB8BRA hakepolymers);
polyoxyethylene glyawny BEpyien o tRabaMer HESHER AR LU AMERARBIBRohAREFS); and the like.
[85] The capsuledporg??oogggts a l%e fgbrﬁ.ated S,Ej%%]an conveQie,ntéErotocol, ing{:l ing molding, etc.
Fabrication prott%c%"fsI Sf interes eirnciu%e', JUt e Aot fimited’ t[%?rﬁ]i%sém L SRRt S Patent Nos.:
5,705,189; 4,576178 4003 GMNATEa0B SR80t 44038P7oMadly SR Prasidse3I0agFIsAR@rnatively, the

carrier componeuggaeynaecakiains fravee60rm0SEsalventer rsaIch 8S. Qualieapmdnae., Whitsett, NC.
[86] In assemb'yiz’rqﬂéﬁb‘?fé?Ev%rﬁgrk%méﬂﬁ?ﬁ@{%%gﬁﬁ%g%‘é@&%ﬁ‘@%&ﬁ&%ﬁ%ﬁ@@&f‘ﬁﬁ’ the assembly
ements, as fee p ,

units may include transfer e suc S, conveyors, punches, rollers, etc., from sources of

the components 185N ALLBMBRFeREaMEY fto ] tRIRRY éﬁ’é‘ﬁ?e?ﬁ(fr@rﬁ%%l}?é@b??fépsule filler
composition (WhiE® mray tbemagcastonchive anlfagi evagdnt)uoptheassenblycsite izalealso present.

The assembly unifimay alsedAGHARAPERRRIE Wsiabhrassasiale IRRIPNR Hgawigdngestible event
marker identifiers, the firslz anéi seccg)g capsule comafqgeqs and the filler corqposi on to produce a
: a

B 4 S RNIES L i 17 JEEE HSP G A aERUS for 2 systom

capsule ingestibl_ee %r\}/terﬂ? marker
that combines amfigessbldeVentditarasiewaplialapsaused Mt MYt O ASEUES 4h RE§EStible event
marker. In processélontsliag (amct 4Q2itane ddhagibexeipianisst404d epgvecapsule filling is provided and

an IEM identifier &;&6 Ag igéﬁgﬁgg ogg&éﬁc@eg.@%ﬁg% agq%tqpvg’,é%% _'g%@?%@nis branded and

f
coated at step 15110 and packaged at step . 8 provides a view of ‘a capsule ingestible

event marker as8&MBREURiItSOTF SRTMASSERBIy AR BBHISIHA A BB e e o SRY ¥apsule halves
810 past the dispefhg.locafich 6f #gestilylerdvelit imaukies rdehtifieehopésr8ihiemddzed

on which an ingestible event marker precursor {ape composition 610 is wound.
Precursor lape composition 610 is made up of a lape fabricated from & material
suitable for use as a signal ampiification element of an ingestibie event marker
identifier. Positioned in equal spacing along the center axis of the tape 610 are
ingestible event rarker identifier circuitry components 615, When a circuitry
compeonent 615 is aligned with punch 620, punch 620 punches an ingestible
event marker identifier 640 from the precursor fape. The resultant punched
ingestible event marker identifier 640 falls intc bottom half 625 of die press 630,
which is filled with tablet precursor powder 635. Following placement of the
ingestible avent marker identifier 640 in the tablet die bottom half 625, the tablet
die top haif (not shown) is joined o tablet die bottom haif 625 1o apply sufficient
pressure 1o produce the product tablet, which product tablet includes an
ingestible event marker identifier and is therefore an ingestible event marker.

[077] FIG. 15 provides a view of an automaled ingestible event marker feed
1502 on a rotary tabiet press system 1504. For example, at start of cycle, a first
fill may begin with a fill position and fill cams 1508 moving though various
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820, which dispenses an ingestible event marker identifier 825 into a capsule bottom half 810. Where
desired, the ingestible event marker identifier 825 may be secured to the bottom of the bottom half
810, for exampie W4 Ehitable adhesive and/or by press-fitting Dispengng%lﬁ@ﬁQ/}é% a
predetermined volume of liquid capsule filler composition 840 (which may or may not include a
pharmaceutically active agent) into the bottom half 810. Robotic transfer element 845 then transfers
top Otl:apsule ha;:f @%éé@@g@sﬁﬁﬁﬁa@ﬁ;@gﬁmﬁ Rrealing-ieritansipie withsssiem half 810 to |
produce a product ¢ that includes the e n rker, ier in its interna
volume. Because Ft'ﬁg!?r%gégét%?g gggrﬁ%ﬁ%?&eﬁd%%%ﬁe%rgg% ?g{%?éé%%ﬁﬁ tdqgf %g{dﬁﬁ?aé%g%o the capsule

860 is an ingestiFieY RFEHE RiaRKEr PRERRNIERE LR FIORIBHSH Sy8taRE dEXHEeFaB8ve, various
components of thedsystaom 8GQ sbawn in FIG. 8 may be modified. For example, the ingestible event

marker identifier pgipes 837 21kiaed8200RY BATSPIAGRE INARUREN SABRANGNLne.0- 25 shown

in FIG. 6 or a dispenser as shown in FIG. 2 (which dispenser may he an air gun.) [88] In a variation of
i scsembly TR IS SRS B SRR B e B AR TR QREE e ton capauls

halves as showriavigadage stitsensvdistiptarikeeciqs sl ge seatedinrh -péndinPumBcefovisional patent
application serial-poeGkib#2 6 barehbijasthit MbppRcesEcCabla0sages: thaldnaudewaniingestible Event
Marker Identlflerﬂtg_e _x;ngrroeuﬁl %!O 'uer_%gé wpﬁghslﬁoln_cg\;g&rar%% kgﬁrﬁg‘nﬁ’erFeg:ﬁfgac?a petthese instances,
a separate source of ingestible event marker dentiiers may not be present. [89] In yet another
variation of the a¥SEWHIY RFIMISRoVIIin FREPVEISEaH KIRSS ARRHIRTAINGRE 1| d"86e e 2 &&rs integrated
into one of the capskide hzdvesafece Mpioyadbkuetsthataigepzrate smiceipfdhgegstitide event marker

identifiers is not pecasag.  naswHble, By SRk MMAe e tiicisman s neaBerated iR capsule

halves using any convenient approach.Examples of suitable a%)roaches for producin%capsule halves

that include inteé?g?éﬁbi'ﬁg%‘ﬁ%l 80“856?#‘?8?[&%?578%‘B‘%‘Heﬁfem (j‘ﬁ‘?{je&*%t{és"ﬂ”aBﬂE% on Serial No.
12/238,345, the d¥cloppee asfdnbict kdsdnsiesirtcorpotatedl dydrefmaramaplijog]an gletmsitier aspects, the

gssemgly utr:it mayeberscm@'l W2 gL ﬁtg%ywéo&i@mmi@gﬂét&a@eﬁxwmmafkﬁrnwimeaacapsuIle carrier
y sandwiching an jngestible t marker | ifier betw a ve xample, FIG.
9A shows an ing%gi%?g%gv%ﬁrt%rr{(g?k%?n%%ﬁ%#%gr%éig(% \éét)rg\évlvéﬁse%‘ ge%%%i%%ﬁ':ﬂs%l %rjf)s%%eialf 915 and
second capsule RBIfEPEISHHERS IEtEaFTRIPHEGIBACUINRAGE PROAEHRIRIENSE $8¥hd capsule half

920 as shown. signal amplification element 718 to produce the end product. In a variation of
such an assembly unit, the assembly unit may be configured to employ an
ingesiible event marker identifier precursor instead of a pre-made ingestible
event marker identifier. For example, the assembly unit may combine an
ingestible event marker identifier precursor that includes only the integrated
circuitry component 705 and signal amplification element 718 with the powder
precursor in the donut-shaped tablet press. Following pressing, the final
components of the identifier, such as the upper and lower electrodes 710 and
715 may be produced, e.g., by using a pulse-jet device such as described above.
[079] In some instances, tablet press systems currenily known in the art are
modified to have an ingestible event marker production unit as described above.
Tablet press sysiems that may be so medified include, but are not limited 1o,
those described in U.S. Patent Nos. 7,296,987; 7,060,294, 6,972,105, 5,958,467;
5,838,571.

[680] When the tablet is pressed and where desired, the tablet may be
embossed with a cenain feature (such as an indent) to allow the produce
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[91] Alternatively, the assembly unit may be configured to stably associate an ingestible event marker
identifier with a capsule half by employing a physiologically acceptable adhesive to adhere the
ingestible eveWtOrﬁ%%égP {8fentifier with a surface of the capsule half, suchh SYER‘AtEH & rface of the
capsule half. The resultant capsule may then be filled and sealed, as desired to produce the final
ingestible event marker. A variation of the assembly unit shown in FIG. 2, where the pre-made tablets

are replaced witihganmidedvahemaner theméheisapsdleitiahies are fited wad eappedwag shown in FIG. 8
may be employeg ip aeaembladhis. configualion al e ndesibl eyefmarker. [9211n yet another
type of capsule in egtl [Ie event marker, the [ngestlE) € event marker may be mechanically stably
associated with t{ﬂ%"&a\%‘iﬁ‘lé%ﬁ%@@ttﬁ%nﬁ%’é@t%]é”@%?ﬁdrﬁér%@t‘?aﬁrﬁffi@? 1626880 A& ith a structure
that provides forghigasieatimmncsdistalddlaissiotations, HGh OB maeidibklareeseantplerstistich a capsule
ingestible event parkefisindolGiABaigeRIlle sveiat manker idsotifien 30 iAFluAsshyermade capsule

940 and ingestible event marker identifier 950 secured to the outer surface thereof by elastic band
960. To fabricatec?ﬁféoﬁgfffﬁﬁj&’éHcgsg%m%I??mﬁcﬂia 3%?0'9%?8%?&1&6 éa%ghiaig@%ﬁsand ingestible
event marker ideatigiet dramegiaiéwitisudastd Bahd¥1950 and 960), where the assembly unit is
configured to sliggstheiedasiic banghbRe0oNeHIRESRAPSHRIHER e pRdueettie ingestiale event marker
930. 193] In yet glher Insianees, {hi assembly ik 5 copiauied jainieet an pgesilalg event marker
identifier into the interior of a pre-made capsule. For egamp e, the assembly unit may include an air
gun or analogouSHRACE R ‘?n?@@f@%fﬁ%@e‘%i‘i’!ﬂé%@/éHFWk\é‘Pi‘i‘ﬂ%ﬁTi@’Pifgdstﬁ%ﬁ‘ﬁgrf’br of a pre-made
capsule. In suchfifstancesstime asseimbdy aimivaraychuttely bectonfigaredtongeatienyresultant hole that

results from the %%eﬂe%r{%kiﬁbﬁpf'ﬂﬁiéﬂﬁi@rﬂﬁ?ée&ﬁ@ﬁ%% mapyiagiyLing systagsvrareently known in
the art are modified to have an mc%e?ffgcgle event marke (tflton unit as described above. Capsule

r produc
press systems tﬁg{'?ﬁag} bE&EHh irﬁ’(?fﬁ%%r?bﬁ?be\?@’n%ﬁ% e%f’%wﬁ@sec%%%ﬂ%%’in U.S. Patent

Nos. 7,082,738; 25, 9pads 877 S1er @806l oBIRaT (850, %, 08034126, 82768134 F119095] In some
instances, the asgerpblyisitisjntegaiedadiirabackraingrisihehihevysiemomhssexample, the
system may be %ﬁﬁ'%f%ode tc?nBré’rdHSﬁ%%'@%?%%%‘?ﬁ‘ﬁd%@t%ﬁz'H&‘%EH&PAS &f)’ﬁ@@&%%@ In such

systems, assembly’components conti to stably assdciate an ingestible event marker with a
carrier, such as &R BT AUAEI A e fitegAUERNFHTPROBNSIS- SURIesh G (HiIPDT the system. An
example of suchrevieystaninisRLTy steshicathersSthialbliste 1ipack#ign aalinaloissd nes onwi@ore devices for

assembling an inggglinlgexentinarkssddentier athaisUHRER qB@ogf&aié%d%f%ﬂ%néygh as a capsule
or tablet. Example?s of ingestible event marker |deﬂtlfler assemblg/ evices that may be integrated with

the packaging uAIETHEL edBﬁ %‘.ﬁ‘ét"&gﬁg’&‘ffb‘?{‘ﬁe\/ ecﬁr\/\?r%&%e& oS CRBIRTRIRE m?nts of material
onto precise locatksigin scatariiterfgumicient fepitaierce dhainesabicayepentarkeMafso]
High-throughput mgrsiikie @vepimarkeagspauction systenss. ofitisg)jinveatenimaypmehede additional

unis o perform giyeL[4ngighsdo e sk LIgEble RXRAL MaLkers,bipseag, of the ingestive

event marker assembly u e units configured to make componer e ingestible event
markers, such ad"#fGESGALS S FRam®t ﬁﬁéﬁ‘t’%’r&%?ﬁ@"ﬁiﬁ%"iﬁﬁ RO RESHeRErsBis, capsule

halves, capsule fikscrimmhposittons, pre-made tablets, etc. Downstream of the ingestible event marker
assembly units MsPa NGO FHAreSYRTEGHIS N Uy SHGTAS 5P BRIEIRERSREING MNIts, packaging
units and the “kec'onvenient material using any convenient prolocol.  Materials of inlerest from
which the carrier components may be fabricated include physiologically
accepiable polymeric materials that are used in conventional pharmaceutical
capsule dosages. The materials may be clear or opague, and may be colored as
desired. Of interest are both rigid and elastic materials,

[084] Suitable polymers from which carrier components of the invention may be
fabricated include, but are not limited to: polyvinyl alcohol (PVA); natural and

synthetic polysaccharides, including pullulan, carrageenan, xanthan, chitosan
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[97] Also present in systems of the invention may be one or more quality control elements, such as
cameras, which check the quality of the ingestible event markers produced by the systems and reject
those markerstHat Y Hdtmeet one or more pre-determined quality threShBIdE ¥{EA1 %S but not limited
to shape, color, size, etc. Examples of quality control elements of interest that may be present in
systems of the invention include, but are not limited to those described in United States Patent Nos.
6,741,731; 6,73%4A5; fufhdd. %k 6:79e2R4: hBaab125/98] by somednsianspsaiissguality control
unit includes an ingestible eyent marker identifier detector configured to specifically detect ingestible
event marker idelrrqitgljfri%)%pzrslasp O'E% gi& %ﬂi?sc?arpﬁegrlsﬁ ?:r?’arﬁn Fnd’é%??%’l%%&ealfd?@ﬁﬁg}y a}\]éc@%e of ingestible
event marker ideMifieaE ctoIeMicRIFIas VHEIRIRRECRIMESATIgRRYE Ty IgBEecOtifE!Bresence of
ingestible event ke seyrifigesdnctheetingE rygestiblecevent BGarkeks FEDeradhadnrgeastible event

marker identiersiiglude faalsd 3 ik e dtecieckpMe e ahdeterian Rihentypes o

ingestible event marker’identifier detgctors of interest that may be inclu in the quality control units

iteres Y
of the systems iftI8GE, B RRE Hotlimifed i %13 31 28H B c tbHD G infh-re@™%¥ed detectors,
etc. [099] Also ofidERast Br&glihlty conivol unithahatditec comiyeratiosldiete dmigvinhfigured to
confirm that the iﬂg@ﬁ%@@)gyswgm?rmdg@eaﬁ@@ @ﬁ&h_%rvgs@tjb:l@i:E\tﬁmg‘_fm;d;@@@rﬁélzgg zy the
system are oper . ity co include radio frequenc evices,
such as near-fiel%B&% de@%!éﬁs?%%gﬁg Oﬂgd tg?céogt%%)%%%tﬁgﬁ}teg?gcﬂ% eéISPCLﬁ%?gOH\SS ient of the
ingestible event AYREIISHpR @i Grial BRI hatiteNm ehe: ReARyYeBMRSEURAt ¥ BRY E8Rfigured to print
traces on a carriesgfianprodiching estitdx aviem igeltkesi(fosrexamplechitgulse-jet techniques) and then

use the printed tiggge 19PTeNEeSORIRGURNID mErOiagswisedhatliests s oAbl of the

circuitry of the in%es ible event marker identifier. hOlOOlA process flow diagram 1602 of a system

configured to insPRRgBSHSIBLVEIA 1 afi%rS FBIIBWAY R BGAG RIS ERbRAYASEREL 418, In the process
flow diagram 1602} dimitRl tndifessipieatsidBD ) e)gs; tAbleticdivpoieiits, ftayde e@hdpressed and an

IEM identifier 16QGdasered atsiep: 16082t 000p:8540; g0t faay he:apnliedyatdb12 and
sampled at step 1614. Printiélé;%%]a%abe ccqQ Iis?egm%g_ sge%01616 anpl the roduchs bulk-packaged at

step 1618, then gg%%rle(épgp , and the p?ro Uue repackaged“ énnecims%ipvﬁg %t §t%cp 1822, [0101]In

some instances, @Y3tedAs Bth gektidh-may include post-production programming devices that are
configured to prqgsamithesséouiiryreenopoitenis of theingasible eventanargesticlerdiiars of the product

ingestible event magkers ANy CORARIERLPTAGIAMMIRG S1IEPSBAY he employed. Er example, the

operational detectors described above| may further include |$Fra? ramming functionality which programs
the identifier befGP8Y&i{¥itig ARGNSE affRihe Ao e toHi TN RSP OPIENSst'Aré b lectrostatic

programming de¢isesibly site. In addition, a transfer element from a source of capsule filler
composition {(which may or may not include an active agent) to the assembly site
may also present. The assembly unit may also include a mechanism to stably
associate the one or more ingestible event marker identifiers, the first and second
capsule components and the filler composition 1o produce a capsule ingestibie
event marker. FIG. 14 provides a view of process fiow diagram 1402 for a system
that combines an ingesiible event marker with capsule components to produce
an ingestible event marker. In process flow diagram 1402, an API and excipients
1404, e.9., capsule filling is provided and an 1EM identifier 1406 is inserted into
the API, e.g., capsule at step 1408. The capsule is branded and coated at siep
1410 and packaged at step 1412,
[087] FIG. 8 provides a view of a capsule ingestible event marker assembly unit
800. In assembly unit 800, conveyer 805 moves bottom capsule halves 810 past
the dispensing lecation of ingestible event marker identifier hopper 815 and feed

26



[0102]A process flow diagram 1702 of a system configured to program ingestible event markers
following production is shown in FIG. 17.In the process flow diagram 1702, an API and excipients
1604, e.g., tantét %’o?f‘?ﬁ'gﬁ%nts may be compressed and an IEM |dent|f|eF(iT7(8%2?ﬁ%13¥fe‘8 at step 1708 to
produce a product. The product may be coated at step 1710, printed at step 172, bulk- packaged at
step 1714, programming or sorting associated with the products may be accomplished at step 1716

and repackagingsandvitipraantefdb e praggiynay be m&ﬁ&i&hﬂ@rﬁ‘@ﬁaﬁtﬂalga;ﬁ@m@ﬂ In some
instances, the systgms of tg%}m\(ﬁntlon are f&lrmer con t%ured 1 ouaﬁie d rg%?gsture element with the
| entifi

if Ingest ven er |
ingestible event maﬂ<er?h uniquely entines the Tbie event marker i er of the ingestible

event marker anfScafFHeFdad s B?FPEbﬁf/é’Fﬁe?ﬂtiﬁ'ﬁ‘e Y[ EAadtheame'dMelile BB Ire authenticity
of the ingestible estenivmarkiasr (forpesaniplegtOdetecisangicoelintesiaitingiaectivitythatumay have occurred

in the supply chajn RetechaiRNYHBCUSEH00 e BRINLASRIRNE 8 A2 oA element uni. This

signature element may be any convenient collection o éeﬁ ols, numbers or letters or combinations

thereof, as deS|rQBar‘FW@eé1 YASTLTIARMY ISR G RCRIGIIARY FeSamBY or encrypted,
as desired. The Signtenrdrateiersriomeapbidcalab Silictbwith Wigdndestitievevdatarigdiesin any

convenient way, geBrafipriieddaate e metétmk@j@ée@tpmaubeéagamietﬁdmmcmﬁ@saging
associated terepi STl eS ARINERACk, Bl oy £lc IRAIR IS LINE ygntion may

conveniently be unde compu er contr ere any suitable architecture may be employed Of interest
are computer coﬁ'@%ﬂﬂ‘ﬁt@tﬂﬁt%ﬁ%é@@'ﬁ%ﬁ%ﬁ‘EMF@F&F&H"I%E&H%@ e lntErS Where the
architecture is dessigned:to inptisnire dedatfloarbetween ilite distribbkedconirtbelepsents of the

architecture. An gxample cho%cUa%UEVQJa:%‘EJF&'éﬁQ%‘f%@%iQ&' ugE SGARTPHAY FHRGIYESOr computer

which communicates via serial interfaces with a_ number of custom interface boards associated with

different units of TRSE68te AP XATR WRHNESTRIS CSATHMEHGFJEBULIRG EREICRS) 2RYr example, a
computer controfesdiBataydn cie trpacssntitiihgusap eprsoretnstutas ishovmm e &iwrawith a CPU

associated with eaghbihe Yasiovm m;@sgmigysﬁgm@gtheamw@ﬂ(y} dogluding an assembly unit as
well as other un n{‘taé%tl maé/ana Brr}eaetﬂt Sé.ls%h %E/ 5vlvlrr]n||r§ep|éogp{ecg£ gr%[)ebrlgegigp units, sorting
u

units, quality co nlts a In Its, etc. e computer confro system may include an operator
terminal mcludmﬁ“%)’\ﬂ@é?&? i‘ﬁﬂé‘iﬂ@ﬂ %éwm@aﬁﬁdﬁﬁéﬁéﬁ %‘"e?ﬂﬁ‘é’ht"ﬁ@"é‘@%@fbiﬁﬁ‘%@lred Examples
of computer contrairkeitaef #tecestitbatirmaypbedadapiedtovaperdteasystemscafithedrgention include,

but are not “m'teﬁ’ot%ﬁ'?%fs‘é?%bb%ﬁ‘ WBHIRA RIRHRS PSS AN N Ot 198 T4 (984t 8: 6,816,793,

6,499,279; 5,522.,5
Event Marker Identifier" the entire disciosure of which is incorporated herein by

reference. In these instances, & separale source of ingestible event marker
identifiers may not be present.

[088] In yet ancther variation of the assembly unit shown in FIG. 8, capsules
having ingestible event markers integraied into cne of the capsule halves are
employed, such that a separate source of ingestible event marker identifiers is
not necessary. Ingestible event marker ideniifiers may be incorporated into
capsule halves using any convenient approach. Examples of suitable
approaches for producing capsule halves that include integrated ingestible evernt
markers are provided in United States Application Serial No. 12/238,345, the
disclosure of which is herein incorporated by reference.

[090] In yet other aspects, the assembly unit may be configured to stabiy
associate an ingestible event marker with a capsule carrier by sandwiching an
ingestible event marker identifier between two capsule haives. For exampie, FIG.
9A shows an ingestible event marker identifier 210 sandwiched between first
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[0105] Systems of the invention may be configured to run on any convenient power source or
combination of power sources. As such, systems of the invention may owered pneumatically,
electrically, or A UHiB4tions thereof. [0106] It is to be understood thaﬁ(t%’ S5V is not limited to
particular aspects described, as such may vary. It is also to be understood that the terminology used
herein is for the purpose of describing particular aspects only, and is not intended to be limiting, since
the scope of the pigs@atHavenyamyvibbsipissirniebyibearpendedaiainsnia16H 4 Where a range
of values is prowde it |s fi(ers?od that eg\ch mtgr engfé%val%e to the tenth of the unit of the lower

f
limit unless the cont %re Clearly dictates orherwi Setween t?ie upper and lower limit of that range and

any other stated @ﬁﬂt&wﬁﬁ@%lﬁ@ iASRRETAXAHBY MR roRligeinA pasiiinRff e #vention. The
upper and lower inignitsioé theeetsmater rangeasisnayitndepengenty bsafinsludedapipythe smaller ranges
and are also encgrog ;%!W'tgé@e%}%@@%%vé“@e&éﬁ&é‘r‘%egﬂﬁﬁgé‘ﬁ%@/ gEHidgdJgpit in the stated

range. Where the stated range includes one or both of the limits ranges excluding either or both of

those included lifiREFE ’o“(l'gb Tneiliaes /M ihe FAPSHISoRA 0 28E] B BRLHIER R 3R SRS, all technical
and scientific tereapzideddierée tiesraizhecaasaite menting bs Eiehandrigalert@sstissdddyione of ordinary
skill in the art to wﬂa;@zhbminwmga@tmcmm MEPRUOR dNaBRIQHS @d@@rﬁwtﬁm'%m“af or
equivalent to thoseﬂgsgnbgd h%relnegan §ng used | in the pri%:téce or tes fﬂth‘f resent

aré re cad'w a) .
invention, representativé mustra %ods an materials are nowp(?esc Il publications

and patents cited/if (ARS'Yp Seifenathitpe dERPRREGEPSPRISA BY ‘@f@r%é’%@fﬁ%@ﬁ’ ifdividual
publication or patestmwetarspesifigathyiand indivigetmibyeinebeatestiter be incorporated by reference and

are incorporatedy B@i% Tt Qﬁ%ﬁé}‘@p@&'«?&@é@ m%@&@%c&g%tt%c%‘?“ﬂ%% fi magerials in

connection with whi ublications are cited citation of any publication is for its disclosure

prior to the filing H‘ﬁféeérfa hSRIROIBE e StRG 25 GREIY o FhERFES IRt ¥ention is not
entitled to antedatgssticle pubiicadebiesitiies of grdoriaieentivng Furthier the deresasf foublication

provided may begiferesidiem HisrchiaboiMicatipdatenwhieh may:Respidodkaiadependently
confirmed. [0110)11 | noted.that, as useq her? nF?@ddQ the a?gended clal S, the Ff{egular forms "a",

bI gvent i t t 1de
"an", and "the" inc Bdé \ﬂ?a]c" ré’ﬁsﬁn ess the contéext crf ar glctaﬁgsrg éarv\}lse is further noted

that the claims nﬁ%Qb@lﬂ‘@ﬁe‘&{%néﬂélGa%saﬁy%ﬁt@?fhf“@%?%ﬁteﬁﬁ‘tsﬁ@ﬁ‘%ig%ﬁﬁt@’n%ﬁt is intended to
serve as antecedentilzasis fioe use=ofsucheexaitsivarjesastologycasesoldly, izomiyteamis the like in

connection with U6, EeGiaion, SR FIPMEN by SR:0hanegAE Ualiohglgkhd)Certain

ranges have been gzé%)esente herein ' with numerical values being (tgrece ed ;tthe term "about.” The
c

term "about" is uS&Y hBREFEGREURR THePETEd SHEHABR IR QB ORNABL PR W58 BRes, as well as a
number that is né&semdy apipioximiaelgckestidenbecthsicthene Af0preratiesansde@tnining whether a

number is near t@;@ﬂ@@g@ﬂg@%}é@@m@hﬁg@mt@cited number, the near or approximating unrecited
number may be |nt e conte t|nw ich. it |s esent vides.the substantia
b b ?DB%’F] Ceﬁy& r 0 i Pec? g h? nb ial

equivalent of the'Spec olia] e n&fr}] es t & assemply un 5 con ag’u 10 injec
ingestible event marker .dentaﬁer inte the interior of a pre-made capsule. For
example, the assembly unit may include an ar gun or analogous device that
injects an ingestible event marker identifier into the interior of a pre-made
capsule. In such insiances, the assembly unit may further be configured {o seal
any resultant hole that results from the injection.
[094] In some instances, capsule manufacturing systems currently known in the
art are modified to have an ingestible event marker production unit as described
zbove. Capsule press systems thal may be so modified inciude, but are not
limited to, those described in U.S. Patent Nos. 7,082,738; 7,025,811; 6,877,611;

6,499,279; 6,245,350; 6,080,426; 5,765,342.
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[0112] As will be apparent to those of skill in the art upon reading this disclosure, each of the individual
aspects described and illustrated herein has discrete components and features which may be readily
separated frof 8FE8HBiRd with the features of any of the other several a&pattdfithtiut 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. [0113] Although the foregoing invention

has been descrihggkin samadatahbyWay fddbsiiatienandexamnefaraupesgsaf sarity of

understanding, it is rea?il% aqparent to tho%e of C{rdinara/ sgill in tEe ar& ipoli’%ht of th&é eachings of this
. H r-

invention that cer[:[]gins% %mgesOarn%f(’?‘ﬁnoa(lflafictaftaloSé5 %n&ynb made thereto Wi 88 %Fepé |r§g from the spirit

or scope of the a}556AeREd Efaiths. NGRSO SCIAIMERIS: 1InA Figh-SYRRIGRpASEFERIM comprising an
automated assemihpsndheondigigiesiteostadily agsociate an ingestklecevenharrekeriwith a carrier to

produce a produciihelsin Lie, Wpated asSC AN QAN ne it BHBlkARNIT! un

comprising an ingestible event marker detector to specifically detect ingestible event markers

associated with C3FRrHIRERHo At 0PI &7 SUSTE AnSRES 47y T TR § 8 RfiYRe automated

assembly unit prositkves atildasitidS0 o duct@erdwingse fichressmprisingramdagidstittecevent marker and

a stably associated &a' fihtifier on a surface of a pre-made carrier, such as a capsule or tablet.
Examples of ingestible eveni marker identifier assembly devices that may be
integrated with the packaging unit include puise-jet deposition devices, which
deposit controlled amounts of materiat onto precise locations in a manner
sufficient to produce an ingestible event marker.
[086] High-throughput ingestible event marker production systems of the
invention may include additional units to perform other functions in the assembly
of ingesiible event markers. Upstream of the ingestible event marker assembly
unit may be units configured to make components of the ingestible event
markers, such as ingestible event marker identifiers, pre-made tablets, tablet
precursors, capsule halves, capsule filler compositions, pre-made tablets, etc.
Downstream of the ingestible event marker assembly units may be one or more
subsequent units, such as counter units, sorting units, packaging units and the
like.
[097] Also present in systems of the invention may be one or more quality
control elements, such as cameras, which check the guality of the ingestible
gvent markers produced by the sysiems and reject those markers that do not
meet one or more pre-determined guality thresholds, such as but not limited to
shape, color, size, etc. Examples of quality control elements of interest that may
be present in systems of the invention include, but are not limited {o those
gescribed in United States Patent Nos. 6,741,731; 6,739.455; 6,434,911,
6,079,284; 5,522 512.
[688] In some instances, the quality control unit includes an ingestible svent
marker identifier cetector configured to specifically detect ingestible event marker
identifiers associated with carriers in an ingestible event marker. Cne type of
ingestible event marker identifier detector of interest is a metal detector
configured to detect the presence of ingestible event marker identifiers in the final
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3. The system according to Claims 1 or 2, wherein the assembly unit is configured to stably associate
an ingestible event marker with a pre-made carrier. 4. The system according to Claim 3, wherein the
assembly unittOHYYUEY to stably associate the ingestible event marR&EFHRH tH&PE-made carrier
using an adhesive. 5. The system according to Claim 3, wherein the ingestible event marker includes
an element that mechanically provides for stable association with the pre-made carrier. 6. The system

according to Clann@énwbeé%tth%@sé%mwemmé QB@J@H@%%WW&W UcmBEescamponents of the
ingestible event mqr%er st rfaa

ce”m? e e %arrler 7. T st%'n according to Claims 1 or
2, wherein the assem%l |s con gu ddé)eﬁ fBa0de's ppé%fﬁictdﬁtg%o h mdggtl@@ %v&ht marker and a
carrier precu rsor'.ng%tfpiﬁ?eeg?giéﬁﬁfh@c@ﬁmﬁ@ﬂé%%mﬁi iBrepesivHBtenax e dshaienly theit is configured
to associate a caofting wiftrthemgestihlesyerismankes, but are not limited to: X-ray based
detectors, near infra-red based detectors, etc.
[099] Adso of interast are gualily control units that include operational detectors
configured to confirm that the ingestible event marker ideniifiers ¢f the ingesiible
event markers produced by the system are operational. For example, guality
controf units may include radic frequency (RF) devices, such as near-field RF
devices, configured to confirm that the integrated circuit component of the
ingestible event marker is operational. Aliernatively, the quality control unit may
be configured 1o print traces on a carrier of a product ingestible event markar {for
example by pulse-jel techniques) and then use the printed traces to provide
connection to a probing device that checks the operability of the circuitry of the
ingestible event marker identifier.
[0100] A process fiow diagram 1602 of a system configured to inspect ingestibie
event markers following production is shown in FIG. 16. In the process flow
diagram 1602, an API and excipients 1506, e.g., tablet components, may be
compressed and an |EM identifier 1606 inserted at step 1608 at 100% 1510; a
coating may be applied at 1612 and sampled at siep 1614. Printing may be
accomplished at step 1616 and the products bulk-packaged at step 1618, then
sampled at 1620, and the product repackaged and shipped at step 1622,
[0101]In some instances, systems of the invention may include posi-production
pragramming devices that are configured to program the circuitry components of
the ingestible event marker identifiers of the product ingestible event markers.
Any convenient programming devices may be employed. For example, the
operational detectors described above may further inglude programming
functionality which programs the identifier before, during and/or after operational
determination. Also of interest are electrosiatic programming devices.
[0102] A process flow diagram 1702 of a system configured 1o program ingestible
event markers following production is shown in FIG. 17,  In the process flow
diagram 1702, an API| and excipients 1604, e.g., tablet componenis may be
compressed and an IEM identifier 1706 inserted at step 1708 io produce a
product. - The product may be coated at step 1710, printed at step 172, bulk-
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9. The system according to Claim 8, wherein the coating is opaque and is configured to hide the
ingestible event marker associated with the carrier. 10. The system according to Claims 1 or 2,
wherein the ad&8MBKPEIT is integrated with a packaging unit of the syst&m/USi% 04 a4y stem
according to Claims 1 or 2, wherein the system comprises an element selected from the group
consisting essentially of:

event marker; aga@gge@%té@?nw@%@rgm@eﬁ@&%mé@%%@éﬁzﬁ B 4 Programming

device to progra

the |rr1{%
signature with th ﬁ g

an ingestible event marker manufacturing unit to manufacture ingestible

vent ker roduct; a signatur ementunlt to associate a
veéHe step 1 and repa&ggmg and shsfp ento the product may

be accomphshed at step 1718.

[0103] In some instances, the systems of the invention are further configured to
associate a signature element with the ingestible event marker that uniquely
identifies the ingestible event marker identifier of the ingestible event marker and
can be read at any convenient time, such as the time of sale, to ensure
authenticity of the ingestible event marker (for example to detect any
counterfeiting activity that may have occurred in the supply chain between
manufaciure and the point of sale), e.g.. via a signature element unit. This
signature element may be any convenient collection of symbols, numbers or
letters or combinations thereof, as desired. The signature element may be
readily human or machine readable or encrypted, as desired. The signature
element may be associated with the ingestible event marker in any convenient
way, such as printed onto the ingestible event marker, or printed onto packaging
associated therewith, such as a blister pack, bottle, box, etc.

[0104] Systems of the invention may conveniently be under computer contral,
where any suitable archilecture may be employed. Of interest are computer
controf units that inchude distributed control architectures, for example where the
architecture is designed to optimize data flow between the distributed control
elements of the architecture. An exampie of such control architecture may inciude
a controlling supervisor compuier which communicates via serial interfaces with a
number of custom interface boards associated with different units of the system,
gach unit with its own computer processing unit (CPU). For example, a computer
contro! unit may include a controlling supervisor computer in communication with
a CPU associated with each of the various units of a system of the invention,
including an assembly unit as well as other units that may be present, such as
but not limited to, precursor fabrication units, sorting units, guality control units,
packaging uniis, etc. The computer control system may include an operator
terminal including a video dispiay unit displaying information pertinent to a user,
as desired. Examples of computer contrel units of interest that may be adapted
to operate systems of the invention include, but are not limited to those described
in United States Patent Nos. 7,293,672; 7,082,738; 6,816,793; 6,499,279;
5,522,512,
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marker; and a packaging unit to produce packages associated with the ingestible event markers.
12. The system according to any of the preceding claims, wherein the ingestible event marker detector
comprises oné" G4 H{8afHetector, an X-ray based detector, or a near iffrafeF'H4&8ddetector. 13. A
high-throughput method for producing a product, the method comprising: assembling an ingestible
event marker with an assembly unit configured to stably associate an ingestible event marker with a

carrier to producgy{g) BiR@Wed. Whesein tRgRSERNBYY LOHEGRPISeSH on dhFldaHikmaRtrol unit
comprising an ingestible event mark%rn%%tectqr 158 s%)ecificgélg/ d%gct ingestible evemhrgarkers

) . OWer source or cqm f wer squices. uch _svsiams
associated with ¢arriersin ?he proaucf ﬂ. eme 08 according Fo laith ?,W%ereln the automated

assembly unit priodeciEs aiia stel 0B BrsRiL Y SeMaaea e at R EHRABLSHig i iPRIBRIIBIESvent marker and
a stably associat@drgsirier. 15. The method according to Claims 13 or 14, wherein the assembling an

ingestible event (hagket Wil an ASSRIBL HAVLAOMIAHISH AR APRoBIAIR A Biggatvle event
marker with a carrier to produce a product comprises: .
described, as such may vary. li is also to be understood that the terminology

used herein is for the purpose of describing particular aspects only, and is not
intended to be limiting, since the scope of the present invention will be limited
only by the appended claims,

[0107]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 ciearly diciates
otherwise, between the upper and lower limit of that range and any other stated
or intervening valug 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 exciuding either or both of those
included limits are also inctuded in the invention.

[0108] Unless defined otherwise, all technical and scientific terms used herein
have the same meaning as commonly understood by one of ordinary skill in the
art 1o which this invention belongs. Although any methods and materials similar
or equivalent to those described herein can also be used in the practice or testing
of the present invention, representative illustrative methods and malerials are
now described.

[0108]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 io 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 (o the filing date and should not be construed
as an admission that the present invention is not entiled 1o aniedate such
publication by virtue of prior invention. Further, the dates of publication provided
may be different from the actual publication dates which may need to be
independently confirmed.
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compressing a carrier with the ingestible event marker to form the product. 16. The method according
to Claims 13 or 14, further comprising: coating at least a portion of the ingestible event marker. 17.
The method a¥cbeelFE*Ed*Tlaims 13 or 14, further comprising: printing tPHERAEHEBHES more
components of the ingestible event marker onto at least a portion of the carrier. 18. The method
according to Claims 13 or 14, further comprising: packaging the product. 19. The method according to

Claim 18, whereip {hig; packaginenifiedogssiible svemmakeivihes sommpeses BruRrckaging
multiple products. ) ,
forms “a”, “an”, and “the” include plural referents unless the context clearly
gictates 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 antecedaent
basis for use of such exclusive terminology as “solely,” “only” and the like in
conngction with the recitation of claim elemenis, or use of a “negative” limitation.
[0111}Certain ranges have been presented herein with numerical values being
preceded by the term “about” The term “about” is used hergin to provide literal
support for the exact number that it precedes, as well as a number that is near to
or approximately the number that the term precedes. In determining whether a
aumber is near to or approximately a specifically recited number, the near or
approximating unrecited number may be a number which, in the context in which
it is presented, provides the substantial eguivalent of the specifically recited
number.
[0112] As will be apparent to those of skill in the art upon reading this disciosure,
each of the individual aspects descrived and Hlusirated herein has discrete
components and features which may be readily separated from or combined with
the features of any of the other several aspects without departing from the scope
or spirit of the present invention. Any reciied method can be carried out in the
order of events regited or in any other order which is logically possible.
[0113] Although the foregeing invention has been described in some detall by
way of illusiration and example for purposes of clarity of understanding, it is
readily apparent to those of ordinary skili 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.
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20. The method according to Clam 19, further comprising: repackaging the bulk-packaged products.
21. The method according to Claims 13 or 14, wherein the assembling an ingestible event marker with
an assembly unit configured to stably associate an ingestible event marker identifier with a carrier to

produce %Wﬁ'%gmﬁgéq@ker comprises: mechanically attaching the ingestible event marker to

the carrier, 22. ording to Claim 21, further comprising: overcoating at least a portion of
the ingestible event marker. 23. The method according to Claims 13 or 14, wherein the assembling an

ingestiblejevent mﬁf&?-&w%dﬁbm%d&%@mgaﬁgﬁﬁ%w SSSQRRE A DgaRilieyevent
marker with a carrier to produce an mgfestlble event marker comprises: inserting an ingestible event
marker inte glgklirigssociate an ingestible event marker with a carrier to produce a product,
wherein the automated assembly unit comprises:
a quality control unit comprising an ingestible event marker detector to

specifically detect ingestible event markers associated with carriers in the product.

2. The system according to Claim 1, wherein the automated assembly unit
produces at least 100 product per hour, each comprising an ingestible event marker

and a stably associated carrier.

3. The system according to Claims 1 or 2, wherein the assembly unit is

configured to stably associate an ingestible event marker with a pre-made carrier.

4, The system according to Claim 3, wherein the assembly unit is configured to
stably associate the ingestible event marker with the pre-made carrier using an

adhesive.

5. The system according to Claim 3, wherein the ingestible event marker
includes an element that mechanically provides for stable association with the pre-

made carrier.

6. The system according to Claim 3, wherein the assembly unit is configured to
print one or more components of the ingestible event marker on a surface of the pre-

made carrier.
7. The system according to Claims 1 or 2, wherein the assembly unit is

configured to produce a product from an ingestible event marker and a carrier

Precursor.
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24. The method according to any of Claims 13 to 23, wherein the ingestible event marker detector
comprises one of a metal detector, an X-ray based detector, or a near infrared based detector 25. A
process for manufacturing an identifiable product that includes a pharmaceutical agent and an
mgestlble?dewce].therﬁ ?é:r%sg ggmi%rls %Qﬁnsst entln the phar ace tlcal agent in the form
of a tablet'to an asse y unit, wher i the Aseen Iy Yol 6%‘:’?1@?53 eaﬂu |tL§/1éoﬁtrol unit comprising
an ingestitefigwied @mewa&mmlwdeMImwmbmmmac*Eomated with the
pharmaceutical agents in the identifiable product, and wherein the assembly unit manufactures the
identifiable product through the steps comprising: placing a determined volume of adhesive onto
one surfaBe of thENgBlses prercRiginaicadifdsiie wibewiabhe esitinsis aghesretbivvery unit; and
securing g gIfatitie slexintadastbesive sideddabiehiapraduaeheddantfiable product using a
device delivery unit. 26. The process of claim 25, wherein the automated assembly unit produces at
least 100 identifiable product per hour, each comprising a pharmaceutical agent and an ingestible

device. 270 The Trecgascph elatangidg @ ShiwbereinZhersepmhtyadihsenpesforms a step
including I@gdg%%p ective coatlngfonto the |dent|f|able product to produce a coated identifiable
it

product u %Wg VERT ifieSYs
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28. The process of any of claims 25 to 27, wherein the ingestible device detector comprises one of a
metal detector, an X-ray based detector, or a near infrared based detector, 29. A process for
manufacturing an identifiable product from a pharmaceutical agent and an ingestible device using an

assemplyni thah NGt BROHIR, (ARURRGUNG, 3 SATPLAPRILYCE-ARA AfIRMSE, detivery uni, and

wherein the assembly unit further comprises a quality control unit comprising an ingestible device
detector Blepertiealfripstdormiesgisierdevicisligg ssiatdiayigi:the pharmaceutical agents in the

identifiable prodygti{hesREE Ry FOMRMIEING SAErIans Rfunit HSiRrRS.fushposin RRWder form of

the pharmaceutical agent to a tablet die of the assembly unit using the powder delivery unit;
placing th@%ﬁ%’sﬂble device into the tablet die of the assembly unit using the device delivery unit;

delivering a seceng parjiesrpawrshinmwliHep hapeacarlislagen o the tabirédie of the assembly
unit; and . . , . ,
a programming device {o program the ingestible event marker of the product;
a signature element unit to associate a signature with the ingestible event
marker; and
a packaging unit to produce packages associated with the ingestible event

markers.

12.  The system according to any of the preceding claims, wherein the ingestible
event marker detector comprises one of a metal detector, an X-ray based detector,

or a near infrared based detector.

13. A high-throughput method for producing a product, the method comprising:
assembling an ingestible event marker with an assembly unit configured to stably
associate an ingestible event marker with a carrier to produce the product, wherein
the assembly unit comprises:

a quality control unit comprising an ingestible event marker detector to

specifically detect ingestible event markers associated with carriers in the product.

14.  The method according to Claim 13, wherein the automated assembly unit
produces at least 100 product per hour, each comprising an ingestible event marker

and a stably associated carrier.

15.  The method according to Claims 13 or 14, wherein the assembling an
ingestible event marker with an assembily unit configured to stably associate an
ingestible event marker with a carrier to produce a product comprises:

compressing a carrier with the ingestible event marker to form the product.

16.  The method according to Claims 13 or 14, further comprising:

coating at least a portion of the ingestible event marker.
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compressing the content of the tablet die using the compressing unit to form the identifiable product.
30. The process of claim 29, wherein the automated assembly unit produces at least 100 product per
hour, each comprising a pharmaceutical agent and an ingestible device. 31. The process of claims 29
or 30, wherein the ingestible device detector. comprises,ope of a metal. detector, an X-ray based
detector, ﬁlfa n:g‘rr] ?n%?gﬁrhg(%%%%o (gggeé g'IFPagQ.S A1%%ci‘issﬂf'glg%ra%oumg&ﬁ'ﬁﬁg an identifiable product
using an assemlgiyirdipgaratiep tresit dnel ud escasficstruapseidsps rieninpdistirie wviena roapsele assembler
unit, an agews gg Q/aegyaupgp%rﬁdogtqgvégﬁigﬁlivery unit, and wherein the assembly apparatus further
comprises a quality control unit comprising an ingestible device detector to specifically detect
ingestible devices associated with capsules in an identifiable product, the process comprising the
steps of: 1g. dehyfripgdEsh RUHEALLACtARSYIBUSING RG-St SaRsHIgHertion delivery unit of the
assembly apparatus;  filling the first portion of the capsule with a pharmaceutical agent using the
agent delivery uRROFAAEQLRL RO paratus; placing an ingestible device into the first portion of
the capsule using the device delivery unit of the assembly apparatus; and

18.  The method according to Claim 18, wherein the packaging the ingestible
event marker further comprises:

bulk packaging multiple products.
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sealing the content of the first portion of the capsule with a second portion of the capsule using the
capsule assembler unit of the assembly apparatus. 33. The process of claim 32, wherein the
automated assembly unit produces at least 100 product per hour, each comprising a capsule and an

ingestibl evicerh 4. dhe process. o HNS, 3 ﬁ,’é In.the ingestible device detector
comprisgga one of agmetg é%tec?or,iai %%ﬁa@g? detgeyc%?s@;%?%éar infrared based detector
repackaging the bulk-packaged products. ‘

21.  The method according to Claims 13 or 14, wherein the assembling an
ingestible event marker with an assembly unit configured to stably associate an
ingestibie event marker identifier with a carrier to produce an ingestible event marker
comprises:

mechanically attaching the ingestible event marker to the carrier.

22.  The method according to Claim 21, further comprising:

overcoating at least a portion of the ingestible event marker.

23.  The method according to Claims 13 or 14, wherein the assembling an
ingestible event marker with an assembly unit configured {o stably associate an
ingestible event marker with a carrier to produce an ingestible event marker
comprises:

inserting an ingestible event marker into a carrier.

24.  The method according to any of Claims 13 to 23, wherein the ingestible event
marker detector comptises one of a metal detector, an X-ray based detector, or a

near infrared based detector

25. A process for manufacturing an identifiable product that includes a
pharmaceutical agent and an ingestible device, the process comprising the step of
presenting the pharmaceutical agent in the form of a tablet to an assembiy unit,
wherein the assembly unit comprises a quality control unit comprising an ingestibie
device detector to specifically detect ingestible devices associated with the
pharmaceutical agents in the identifiable product, and wherein the assembly unit
manufactures the identifiable product through the steps comprising:

placing a determined volume of adhesive onto one surface of the tablet to
produce an adhesive sided tablet using an adhesive delivery unit; and

securing the ingestible device to the adhesive sided tabiet fo produce the

identifiable product using a device delivery unit.
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26.  The process of claim 25, wherein the automated assembly unit produces at
least 100 identifiable product per hour, each comprising a pharmaceutical agent and

an ingestible device.

27.  The process of claims 25 or 26, wherein the assembly unit further performs a
step including placing a protective coating onto the identifiable product to produce a

coated identifiable product using a protective coating delivery unit.

28.  The process of any of claims 25 o 27, wherein the ingestible device detector
comprises one of a metal detector, an X-ray based detector, or a near infrared based

detector,

29. A process for manufacturing an identifiable product from a pharmaceutical

agent and an ingestible device using an assembly unit that includes a powder



delivery unit, a compressing unit, and a device delivery unit, and wherein the
assembly unit further comprises a quality control unit comprising an ingestible device
detector to specifically detect ingestible devices associated with the pharmaceutical
agents in the identifiable product, the process comprising the steps of:

delivering a first portion powder form of the pharmaceutical agent to a tablet
die of the assembly unit using the powder delivery unit;

placing the ingestible device into the tablet die of the assembly unit using the
device delivery unit;

delivering a second portion powder form of the pharmaceutical agent to the
tablet die of the assembly unit; and |

compressing the content of the tablet die using the compressing unit to form

the identifiable product.

30.  The process of claim 29, wherein the automated assembly unit produces at
least 100 product per hour, each comprising a pharmaceutical agent and an

ingestible device.

31.  The process of claims 29 or 30, wherein the ingestible device detector
comprises one of a metal detector, an X-ray based detector, or a near infrared based

detector

32. A process for manufacturing an identifiable product using an assembly
apparatus that includes a first capsuie portion delivery unit, a capsule assembler unit,
an agent delivery unit, and a device delivery unit, and wherein the assembly
apparatus further comprises a quality control unit comprising an ingestible device
detector 1o specifically detect ingestible devices associated with capsules in an
identifiable product, the process comprising the steps of:

delivering a first portion of a capsule using the first capsule portion delivery
unit of the assembly apparatus;

filling the first portion of the capsule with a pharmaceutical agent using the
agent delivery unit of the assembly apparatus;

placing an ingestible device into the first portion of the capsule using the

device delivery unit of the assembly apparatus; and
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sealing the content of the first portion of the capsule with a second portion of

the capsule using the capsule assembler unit of the assembly apparatus.

33.  The process of claim 32, wherein the automated assembly unit produces at

least 100 product per hour, each comprising a capsule and an ingestible device.
34.  The process of claims 32 or 33, wherein the ingestible device detector

comprises one of a metal detector, an X-ray based detector, or a near infrared based

detector
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