HIGH-THROUGHPUT PRODUCTION OF INGESTIBLE EVENT MARKERS CROSS-REFERENCE To
RELATED APPLICATIONS [1] This application claims the benefit of U.S. Provisional Patent
Application Number 61/142,849, filed January 6, 2009 and titled "High-Throughput Production 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 eletaddbs ROHRIISTP BRSO FINSESTIR, Bl MRt path extender
and/or various other components which may, %ﬁ&%ﬁ] stances, may be associated with a
framework. When the ingestible event marker imes 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. GROSS-REFERENCE 10 RELATED APPLICATIONS

[001] This application claims the benefit of U.S. Provisional Patent Application
Number 61/142,849, filed January 6, 2008 and fited “High-Throughput
Production of ingestibie Event Markers”, incorporated by reference for all
purposes in the Present Application.

INTRODUCTION

[062] Ingestible eveni 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 morg ingestible svent marker that are
stably associated with a carrier, such as a iablef or capsuie. The ingestible event
marker may vary, and in cerain instances inciudes an integrated circuit
component and two dissimilar materials, e.g.,, two electrodes.  Further
components include, for exampie, a current path extender and/or various gther
components which may, In certain instances, may be associated with &
framework. When the ingestible event marker {sometimes referred to herein in
certain aspects as an “ingestibie 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 integraled circuit component fo provide a
communication.

[003] Ingestible event markers hold great promise for use in a variety of different
applications. One application of infarast is monitoring how a patient adheres io a
prescribed pharmaceutical therapeutic regimen. In these applications, ingestible
event markers are the pharmaceutical dosages of the therapeutic regimen, where
the carrier component 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 regimen, where the carrier component of the marker may include an active pharmaceutical
ingredient of interest or be a placebo, as desired.By monitoring for communications, e.g., a current

path associated wifdRgiingestigleeventspatkesqagcsrate infasmationgeoardingpatigpt adnerence
with a prescribedcgharmaceutical therapeutic regimen magyvﬁgb btained, Patient adherence data
€,

obtained with ingeé?fﬂf‘g STk S S TGP 8 gf%l%ﬁﬁ e\/\ﬂﬁ?%ﬂ‘ﬂ?eﬁ‘@%ﬁ@rﬁ%e been

prescribed approiistpariiticegtionls waardiith peaiaits vakdbeseapartitipatitg prasiiniesd trials. [4]
Ingestible event prarkeesalsel hidehpsomissyindotacals hiatidedobialvesadristiation of a
pharmaceutically aefys 3geNk el sxambleningestRle-e L markers may B Hseddgmonitor an
occurrence of interest, such as'a mealtime, a symptom, etc. stuc[ﬁ, app ication iR Which ingestible
event markers m‘ﬁ%ﬁﬁi’%@%ﬁﬂcﬂﬁé@'ﬁ?&iﬁ@?rw%inﬁH@aﬁﬁ'H@%% XM RABRIERIMYARoms of interest,
and the like. SUMatARAfind 5 Higbatielmghput ingestible event marker manufacturing systems are

provided. The sygigmsgelysie iAssembly 4iteRNfaiR 17 Stablyessaciateepagestible event

marker with a carrier to produce a product. Also provided are manufacturing methods used to produce
the products. administration of a pharmaceutically active agent. For example, ingestibie evert

markers may be used ic monitor an occurrence of interest, such as a mealiime, a
symptom, etc. As such, applications in which ingestibie event markers may find
use inciude dieting, monitoring patients for physiological symptoms of interest,
and the like.

SUMMARY

[005] High-throughput ingestible event marker manufacturing systems are
provided. The systems inciude an assembly unit configured to stably associate
an ingestible event marker with a carrier {o produce a product. Also provided are
manufacturing methods used t¢ produce the products.

BRIEF DESCRIPTION OF THE FIGURES

[006] FIGS. 1A to 1B provide various views of an ingestible event marker with a

signal ampiification eiement according to an aspect of the invention. FIGS. 1C io
1G provide views of ingestible event marker that inciude protective coatings
[007] FIG. 2 provides a schematic of fablel assembly unit according to one
aspect of the invention.

[008] FIG. 3 provides a schematic of tablet assembly unit according to another
aspect of the invention.

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

[010] FIGS. 5A to 5C provide views of tabiet configurations produced from pre-
made tablet precursors in accordance with the inveniion.



BRIEF DESCRIPTION OF THE FIGURES [6] FIGS. 1A to 1B provide various views of an ingestible
event marker with a signal amplification element according to an aspect of the invention. FIGS. 1C to
1G provide views of ingestible event marker that include protective coatings [7] FIG. 2 provides a
schematic of tablet assembly unit according to one aspect of the invention. [8] FIG. 3 provides a
schematic of tablet assembly unit according to another aspect of the invention. [9] FIG. 4 provides a

schematic of tabjet gssemblyronidcontignsed:o #mpley R dablay pFecHEs MgV apaserrding to an
aspect of the invg&%?&?ng[t]ooelrﬂ%;gctﬁtﬁ% ﬁ‘g“‘}%ﬁi&r}fi‘de views of tablet configurations produced from

pre-made tablet precursors in accordance with the invention. _
{())12] FiG. 7 provides a cross-sectional view of an ingestible event marker that

includes an ingestibie event marker present in a donut-shaped tabiet.

[013] FIG. 8 provides a schemalic of capsule assembly unit according to an
aspect of the invention.

[014] FiG. 9A provides a view of an ingestible event marker sandwiched
between two conformal capsule halves.

[015] FIG. 9B provides a view of an ingestible event marker stably associated
with an external suriace of a capsule by an elastic band.

[016] FIG. 10 provides views of various ingestible event marker configurations.
6171 FIG. 11 provides of a diagram of various aspects of a tablet production
process.

[018] FIG. 12 provides 2 process flow diagram for producing an ingestible event
marker having an ingestible event marker on a surface of a pre-made tablet.
[019] FIG. 13 provides a process flow diagram for producing an ingestible event
marker having an ingestible event marker inside of a tablet.

[020] FIG. 14 provides a process flow diagram for producing an ingestible event
marker having an ingestible event marker inside of a capsule.

[021] FIG. 15 provides a schemaiic of an ingestible event marker production
system according to an aspect of the invention.

{022] FIG. 16 provides g process flow diagram for of a system for producing an
ingesiible event marker having ingestible event mérker inspection functionality.
{023] TG, 17 provides a process flow diagram for of a system for producing an
ingestible event marker having ingestible event marker programming
functionality.

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 to as an “IEM”) with a carrier to produce a product capable of



[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 ingestible event marker present in a donut-shaped tablet. [13] FIG. 8 provides 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 gfqdngestitipeyentaarkenstakly agseciriodithaneserabsydage of a capsule
by an elastic bar’sd?té%wgggk .10 {oviges views. of various '“P%S“kb'e event marker configurations. [17]

FIG. 11 provides r_a?ﬁn(\)/?%éorpogsp gjsﬁfggt'g% a %gk?l\éefnpro%rugf%n process.

[025] As summarized above, automated 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 ingesiible event markers per
hour, such as 500 or more ingestible event markers per hour, including 1000 or
more ingestible event markers per hour, and in certain aspects 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 automated, at least some unit, i.e., sub-
portion, of the system operates by automnation, as oppesed 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} conirol. 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 aitractive to patients. High throughput
systems of the invention include systems of commercial scale, which provide for
low-cost production of ingestibie event markers. Ingestible event markers
produced by systems of the invention exhibit desirable performance in the form of
high detection rate and yield. Where desired, systems of the invention include
integrated ingestible event marker inspection and programming functionality.
Production ingestible event markers exhibit suitaple shelf-life.

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

[027] For example, in "IEM Identifier-in-Tabiet” 1002, an IEM 1006 having a unit
1008, e.g., two dissimilar materiais and a control device, and a current path



[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 producing an ingestible event marker having an ingestible event marker inside 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 productientsysiereracordimisoessaspestofdhe imention, 2] BiGndferavdes a process

flow diagram for stible event marker
inspection functlﬁré g{'ﬁ%ﬁ&%ljr%%ﬂﬁi’?gﬂ%&%ﬁgf%%%%%i‘“s@s&’%@v%re @%{r‘gﬁré %\{%Efg‘a% Ifslvggtem for producing an

ingestible event e 'Ft& EWlHgameste’ aveht ke frigtaRtm AN HIR: BETAILED

DESCRIPTION twe dissimilar maierials and a control device, and a current 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.

[029] In “IEM ldentifier-As-Carrier” 1018, an IEM 1006 having a unit 1008, e.g.,
two dissimilar maierials and a control device, and a current path extender (“skirt™)
1012 is communicably associated, e.g., inserted into, a capsule 1020.

[030] in “Bi-Tablet” 1022, an IEM 1008 having a unit 1008, e.g., two dissimilar
maierials and a confrol device, and a current path extender {“skirt”) 1012 is
communicably associated, e.g., disposed within two tablet-halves 1004a and
1004b, respectively.

[081] In “On-Capsule” 1026, an IEM 1006 having a unit 1008 is communicably
associaled, e.g., altached to an exterior portion of capsule 1020,

[032] in “iEM Identifier-As-Carrier” 1028, an IEM 1006 structure is the tablet or
serves as a drug-reservoir matrix., To illustrate, an ingestibie svent marker
includes an integrated carrier structure, where a current path extender (“skirt”)
serves as drug matrix. By "stably associate” is meant that the one or more
markers are physically associated with the carrier component of the ingestible
event marker prior {0 ingestion. A given ingestible event marker may be
associated with a carrier, such as a tablet or capsule, using a variety of different
approaches. For example, physiclogical acceptable adhesives, such as
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 stimuius (such as a laser, ultrasonic source, etc.), may
be empicyed to stably associale the ingestible event marker with g carrier.
Alternatively, one or more components of the ingestible event marker may be
manufaciured on a cartier or carrier precursor thereof (such as by use of pulse-jet
protocols described in greater defait below) in a 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

struciures, etc.} configured o mechanically interact with a carrier to provide the



[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 module or identifier and referred to as an "IEM") with a carrier to produce 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 gsaeiicsienebirgestileopueninaatkes casa prameediBynshigh#hrotighput” is meant
that the SyStemSsgt[f%iﬁ%@f'a%r@%%&é"tﬂgfc &&%ﬂ&%{%@g%%%gp's‘?a%\ée%é%gt%‘ersé?%é‘our’ such as

500 or more inge e event markers per nour, InC or more Iinges IBPG event markers per

hour, and in certAFPEReYEH (BRHEESE BIEP6 Mt c4M6'000 or more, 250,000 or more, 400,000 or
more ingestible ¢¥8it mpakidts pernhourkés thidsystemseareuatitométedratileast some: unit, i.e.,

sub-portion, of the,syster) RRIAES MY EEMALORCASCIPITRIIR ORETAING AMRT hyman control.

Accordingly, one or more of the units of the system are under automatic, as o%)osed to human,

operation or cont?8FS¥HE SERAHE, B eé?ﬁ;aggen%rﬁ?é'ﬁ? WRAVGY HRPBRAEE SIS, such as
electronic (for exagapiela@nbodi&er byilbomnsuiast) dontpslgingpectdiof systesaticotthelvention include
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ingestible event pazkers dngestible. vant massrsPIRRHCRR Ry susiemS1aktasinyeation exhibit

desirable performance in the form of high detection rate and yield. Where desired, systems of the

invention includeTATHGFALEa HIgREBIE L &A% e PHEpERHBR S ﬁ?m%ﬁﬁa% Hionality.
Production ingestiblachigent areirk@gicerhilit suftable steeifelife. {Ps8Tigspectsnteydteins of the invention

include an asseraihdanibconsiguieg da-siabiAssacialn N kB0 tegestlle eygnt marker with a

carrier, such as a.tablett ar caé)sule to %r?_ducg an ingsestiblg event ma}]rker. In est'lble event markers
i sMission &lem . an e . element, such & or or

may have a varié{?/ 34‘ Ifferent con |gurarhons. C%r?f?gurations Sf interestinciu es,l‘cbut are not limited to,
those shown in F1&/@9"- which include various configurations. [27] For example, in "IEM
Identifier-in-Tablpti4008; agdEMclOatthanikg anunitdO@Rpergingvon dissiarilansaterdals and a control

device, and a cULtRNKRANR Y application of the composition, as long as they are activated (turned
on) upon contact with a target physiological location, such as the stomach or
small intestine. As such, an ingestible event marker may be a structure that
emits a signal when activated at a target siie, for example when it contacis 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 signal generation
component. The ingestibie event marker may be configured to emit a signal once
the composition comes into confact with a physiological target site. Depending
on the aspect, the target physiological sile or localion may vary, where
representative target physioiogical sites of interest include, but are not limited to:
a location in the gastroiniestinal tract, such as the mouth, esophagus, stomach,
small intestine, large intestine, etc. Ingestible event marker may be configured
to be aclivaied upon contact with fluid at the target site, e.g., stomach fluid,
regardless of the particular composition of the target site. Where desired, the
ingestible event marker may be configured to be activated by interrogation,



extender ("skirt") 1012 is present inside of a tablet 1004, e.g., by incorporation during tablet pressing
or placement in a cavity provided by two tablet halves. [28] In "IEM Identifier-On-Tablet" 1014, an IEM
1006 having a unit 1008, e.g., two dissimilar materials and a control device, and a current 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£o[RQIdg Jehddentifier-derseaniter Hh e andEMbARGRREINg:@ unitik008, e.g., two

associated. 0.0, eI en g ?§§8%’E3§ff?@%¥§ﬁ§9%%% B0 aving a vt
1008, e.g.,’two R ST SR RaRD e 8T8 PRRSH iod RHtEBuUrrent r’)ath extender ("skirt") 1012 is
communicably ag&zijidbedeelgg dispiasedadithin dvpatiailet-hatiesidtOka aigd-l Gddbnsaspectively. [31]

In "On-Capsule” 4924 aRJEIbLABAAIRGAHAIA00BdrRrBmA caMaTsREiated: €0, attached fo
an exterior portion of caPsuIe 1020. E}%{ln "IEM ldentitier-As-Carrier" 1028, an IEM 1006 structure is

the tablet or seneS FRLFLGFEYSROH FaltRl. 0 FRUIPAIECLARH GREABRILOB A IRIRE includes an
integrated carrieASernatusey, Witesgsabuneentp atheigtender s ibianpeey Socis vy sgaslix. By "stably
associate" is meafichat HoeoRRPLMAGYMEKETSsAIR PRy ARIAFRREMIRANEH therkarrier component
of the ingestible gyent mayker Rijag {dndsiian o dien Jogsstble.cvenamarke! may e associated
with a carrier, SUuCh as & tablet’or capsu e, using gvarlety 0 dﬁ]f%ren?’approac%es. or example,
physiological acééﬁf&%?@%ﬁ@"i%%”ﬁ%h% contacted a target physioiogical site. As such,

the ingestible event marker may be one that emits a signal that cannot be
distinguished from the signal emitied by the ingesiible event marker of any other
ingestible event marker member of a batch from which the ingestible event
markers are oblained. Aliernatively, 2ach ingestible event marker member of a
batch of ingestible event markers may have an ingestible event marker that emits
a unique current signature, at least with respect to all of the other ingestibie event
markers of the ingestible event marker members of the baich. The ingestible
event marker may emit a unique current signature that is a universaly unigue
current signature (where such a signal may be analogous to a human fingarprint
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 identifving code,
which may be usad {0 retrieve information about the event from a database, such
as a database linking identifying codes with compositions.

[038] The ingestibie event marker may generate a variety of different types of
signals, including but not limited to: BF sigrials, magnetic signals, conductive
(near field) signals, acoustic signals, etc. The transmission time 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 usec to 24 hours or
ionger, such as from 0.1 psec {0 4 hours or longey, such as from 1 sec to 4 hours,
including from 1 minute to 10 minutes. Depending on the given aspect, the
ingestible event marker may fransmit a given signal once. Alternatively, the
ingestible event marker may be configured transmit a signa! with the same



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, ultrasonic source, etc.), may be employed to stably associate the ingestible event 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 anfoemeh thainstablipasspaiases te-dgessblesvant awresasmiitiegarrier. Also of
interest is the “%Se‘a?}j!e%%éﬁ&%en‘?m EB%I?&I&??&@%H&@%@%H&‘E%% hgs elastic bands, press-fit
ur yin Y

C
structures, etc.) con |g_|§te, to mechanical eract with a carrier to rlé\#ae_the desired stable
association of thihetileetif RYANEIANTEh tHBYCRR candine Pich @8 e &I 8AmeAts that

mechanically prewvid&fordsthblelassociatite abthesiimstiblerey entmearker avithathe gresmade carrier.

[33] Ingestible eygntmagkers efipierpstiarREURIERHINGIRArIdURE bRige crgerbrignature that

indicates occurrence of a%}event. In one examg)le, the ingestible event marker emits a detectable
current signaturéa\if&ﬁn@(g allds %Cé“ﬁwegégti%cf VEURIhS S?Wtﬁ“ﬁqa?‘ﬁeac Bﬁgﬁ[oﬁf’éﬁgfal location (or
locations). In an&&kErceXagh pte, ctiariaipestitylestaeatmaekbr andlugleBaissimsikr reigreerdls positioned on
a framework suckxthaiiyehe Riacondussing thyesinig e JipMmaskacitineesaendnigeconiaes with the
dissimilar materials,.a.\volt enti iffer i .Thev tial difference, and
hence the voItag%!:?ig%ﬁ%éd%t%%%%é?%%t@é%ﬁoﬁ%%qéﬁwégﬁ%%%&%@%gpvﬁ%#wﬁéﬁgoﬂg%g\fvork. The

control logic pro8ticBS théaRtiie ERiPeritliiivatare VO R kinfe S of Garlisairhisiaat may be
included are: logio.8MuidrSaerimsLeismebishaffeciohS; 2008506 056 URTiVagittasnt tarnttend the current

path (sometimes,eieroddodaereinAs ausidrdy aSaRabiaNssIsHOp SlemeRlARdsaRRssive element,
such as a resistor or gﬁg{%or. r£34£ The ingestible ev§£t marker ma¥) varé%%ie e_ndlné;,on the particular

aspect and interffed’ A 6FERE BOEES RSN X A8y RE th ey At I8 &EfAkd on) upon
contact with a tanget phfisiRfE R EatoristadradREebshR B or RaTalipiestitres#i@'such, an

ingestible event naarker/ e becs SfHechutadng st Rsian) Wienrastivgiechadadaiget site, for
example when it (oRiaFIS S RfaslaE, i, Te Ngessile ey o0) MaKkeL MAY. e, Ay gomponent of

device that is capable of provi ectable signal following activation. Ingestibleé event markers

according to asp¥ttS of tHearRRRAY theHRiENg SR Y GeReRatin? BrapeiEnt. FrRisaiRsstible event

marker may be cerifigureB(10/eftdesLigned D noe disel cnmpasitiditicanésistoicantaciiadth a

physiological targ@peﬁg%ﬂpee_pending on the aspect, the target physiological site or location may vary,

where representative target ph siolo%ical sites of interest include, but are not limited_ to: a location in
b Sl

the gastrointestifd] P Fha e P e R AT Rt oA e Lt Riekdik TER)e intestine, etc.
Ingestible event MagRert Fhay'iseiranstigiaredtnd Hargstiskaed ook Somaatdvith fdidiss tre target site,

e.g. stglmach flumeg&g@dcﬂeagtqfdhgfdaafﬁj@glaremowncmsél' ioBraf nﬂv@iaémeﬁr@ck&f \?llh@eetﬁl@sired, thfeh
ingestible event er e configured t . aci interrogation, . f ing. contact of the
composition witqﬁggtgarag?p xﬁ/%ig%é}ég‘% (i? %ﬁ@@%&%ﬁ% g)\(/aé&nlfgrélna?ﬁg#gr%e\&’/’?geg y?YS’ r%g ured to be
activated at a taftyét siésHiiere taushgbe SNETEHEhEReH! AR SR eSS pERIREd TR G S%iiRe.

blocks in the circuit o emit a detectable signal. The marker shown in FIGS. 1A
and 1B includes a virtual dipole signal ampilification element, as reviewed in
greater detail in PCT application serial no. PCT/US20008/077753, the disciosure
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 ampiification eilement that extends beyond the outer edges of the
upper and lower electrodes {which also serve as signal transmission elements) 1o
provide a virtual dipoie 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



[35] Depending on the needs of a particular application, the signal obtained from 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 as a signal which in some way uniquely identifies that a particular ingestible event marker from a
group or plurality of different ingestible event markers, for example a batch of ingestible event markers,
h_as contacted a{arget _@MQI@@@@A@'@B /ﬁg;—ﬁ_gpmamgpimggg;i% Q_yg%maé[@[amgsyepg_one that emits a
signal that cannat e, digiingujshed fram i sinal emitied By.ihe ingestible Gyent marker of any other
ingestible event marker member o a rom which the’ingestible event markérs are obtained.
Alternatively, eaBAfrRyésidsie(stEnt Harker member of a batch of ingestible event markers may have
an ingestible eveémtondiker thatemids anwvigbesduitentsigaaiyeetiat least: witlhkeespeutto all of the other
ingestible event faakes A the naesibls: eyeppmatieh Riemeta o Balhinbhe ipgestble event

marker may emit a unique current signature that is a universally unique current signature (where such
a signal may be WRAIGHSIOE X MmGER SR SifriaRRTHISa RARtaRton 2RIEIHER fiBRrprint of any
other individual istitiserarioauerigaehytidermiféesrapiiindivio esnsmanayiversad leyoh)d Tie signal may
either directly comgydnéinationRaovira aivem QuRRhH MsRifdde anoiamifyingasodeg which may be
used to retrieve Bﬂ{or%atégn abou}ngpgd%veﬂbf%)nrg a d%g%baéem?ua%h a5 a %atabase Iinicijng identifying
codes with compOsiWons. ['é‘gierhe mge%ti le EUent marker umay generate aa{/anﬁ%rt?/ 8 vifferent types of
signals, includin§Bu¥Rd( ArAtB PO IE Sifra b erABeac Y MRlsSXasRE IAR @ Thisasdmedd) signals,
acoustic signalsjretanddae transmission time of the ingestible event marker may vary, where in certain

instances the tragaission Iime 1Ay (RO IR L ASES I ARNOATD QEORESI,Rydgs from 01 usec

to 24 hours or longer, such as from 0.1 psec to 4 hours or longer, such as from 1 sec to 4 hours,

including from 1 ARYRLACEI 98 AnfRIREN B RTHRAR o WA Jirsh &Lﬁ?geﬂ%é"ﬁyga@fﬁ)l@évent marker
may transmit a giveresgnahepecvaitemstivsty dibe ingestitlcosge ntamaekeetmnalhbelisonfigured

transmit a signakwgtadhgysaramoiniarpaiemddenical signas)stwRRIAROIMINGS M;;%re the collection
of discrete identi&atkgigpalaﬁ Q]maé}fi%%:% t%ollgggtr%\/eeltye&?é%gggeto as ¢ ée%ug%?% signal. [37] The ingestible
event marker may vary%nepen INg on the particular aspey& AndSritenadd aepé?@ iGRST the composition
so long as they 878 SMR/REGIASES cEhibr ORRitee taagetipipyiem giedabdasiordivtich 1S the stomach.

Ingestible event shaskempaEincludeasaciiveiian qamppseatisuch ae apaitiahpawesrsource that is
completed by st%@&%&gi%r%%@pgwgqﬂ%n@% qulﬁﬁﬂogr%t;égnt types of ingestible

event marker of nterest include, but are not limited to, those ingestible event marker described in PCT

application serial378] PP GBI TE8HRIHBINMLAEY 5% SWRHIH0E) 1% F8nise MagpiRation serial no.
PCT/US2007/082568ueiblis hedasWeOrReo8/0B2136; PCTapplicatastentbarn . tRCFAIS2007/024225

WOIZ008105601 1 B Apploaiin S BT S e b ehen e 0031005163

; application serial no. E 5 publis as ;
PCT applicationasgéc'r('afglbl 0.8 @Eﬁﬁ%é’é% B3 599%%%&&ﬁg%%o%paﬁg/igﬁo'?gﬁﬁeappIication
serial no. PCT18%2008 086 298°plBIISHEULs RAVE 8O AB 0P € TIEphRERRBP S ERAI no.
PCT/US2008/0562phpublishednats\DESIL1RE TG et ddMdvapRjisaienaefinhipker

P TIUS2008/074Pe it AUrhiRRUFS AR ALAISARIELIBR UPAralefBY 5 TElaRgR 4351 An example

of an ingestible event marker of interest is depicted in FIGS. 1A an eing e event marker

shown in FIGS. 1208fi¢ ‘28 iFRFAORLEH ATtetidta i areEpiRe it 38 SWEIS28 99 Bnd lower
electrodes, wherecaeingsnstivianddowesrste ctrodeseat® (sotifigaiogestinh ehatupemaoatact with stomach
fluid current rungshauaty thedateskaladosi auitdercadse ane éﬁsﬁiﬁ?{%%ﬁﬂﬁ)&%t‘m@fﬁén the circuit to
emit a detectable s%gnalhgggemgé %rrghn%\{v%i‘t"{ Fl _S.}J%lfrsl lp includeﬁ, a virtgaédigole signal
amplification eIerSﬁ%n{,n asreviewad m greater cFedtaﬁ'inel-E’ aﬁbliggﬂ%’nrge%%l Ay, oums,
PCT/US20008/0%77 882" e WhgittoRefdi e viRitiguseH dieipidn st rirch il gy sresdrepigets [89] FIG. 1A
provides a view gfafiaspacted apingesitele, exent marker which has a signal amplification element
that extends beyggd (i oulsk s RlRe upRPrANhIowSs dptiindes (uhighialaa sgrve as signal
dipole having a 0

transmission elemerits) 1o provide a virtua : ength that'is longer than the actual dipole
between the sighaFParENTdERIPECREH Y ASYRBWISIRTES A Magdeaime SldrassifiRer 10 includes
integrated circuit component 12, having an upper electrode
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14 and a lower electrode 16 (which may comprise two distinct material layers). Also shown is
disc-shaped signal amplification element or non-conductive current path extender ("skirt") 18 [40] FIG.
1B provides an overhead view of the ingestible event marker of FIG. 1A, showing the disc shape of
upper electrode 14 and the positioning of the upper electrode in the center of disc-shaped signal
amplification element 18. The distance that the edge of the signal amplification element may extend
beyond the edgewfreleatkedesmayvar i arddaseey teindnstasiapsnients Qxiny® ssmetiene.g., 0.1 mm or

more, including %09150%%@%mgr‘%“ﬁdfjEg“fﬁz’fﬁgt@§?°%%ﬁfmé‘w%dé% 10 mm or more, where the

distance may not e 100 mmin some instances. As can be seen in the aspect depicted in
FIGS. 1A to 1B, B¢l i PBRJIMSRETSEIBHERIDE FEeplaarEle cifgU dLClife fe RIREEESEIB ctrodes may
have any convesmEnifshampgosachtiss sguasap dissiidnang itgesovial eieeygukakeetel alie tdisc-shaped

signal amplificatipn.glement J&qs fé.%!?‘r}aartﬁiﬁﬁrs%'%ﬁﬁer‘!ﬁh%retatﬁ‘l@teg%éf the sigpalamplification
element extends beyond the eﬂgg of t r and lower el%'ftrodes In the d%)lcted ingestible
[ f

ne pl
event marker, th@%ﬁ?ﬂf&“{ﬁ A SiIREPE E???éfﬁi%%@%&ﬁ??s%sﬁaé YAaH tﬁgrrg’éﬁlﬂqsp the upper and
lower electrodesnésséxarpytatbyarkeiningl nickedss GcWeg sy COURARSSr Wisie STaREMGEstible event

markers producesheisiséesns ahike iveniierdaycbenoaigured Euenw ieiuafstigergnt formats.
Formats of '”ter?aglP§'%%e_ab%Eﬁ(§ ”&%JBBHS& QfptlgiRAng S‘HS%&'&%@%&OFB&%‘R ingestible

event marker assemB y units may vary depending on the particufar format of the ingestible event

marker. DependMge8FEtR pAreiar RERGE i SPERATR.ERM B AFTIEh BPRicilRidS number of
elements configuariterea noviednigestitite exent merker, aiod eaangicoviponedtgsivagicalfirst location,
such as a source {fargxamplea/p0pper) to a second location, such as an assembly site. Elements
configured to mave ingestible event marker ¢

: ; . y ponents@&uch as ingestiple event rker and ca_rrit_ers
or carrier precuré%ﬁ]t %lsé}&f fPHRSHE: 6'2)%?%%[206\5%@ \ﬁftﬁfﬂtﬁﬁé%ﬁg@ﬁw Wda&%%t are not limited
to: feeders, air gpIPSSESNGr SCERPTROIMRAL RSINRS & Or pisisbtioeposhidhle cwanigissiketalpiels up and place
small objects gt &mt&@_tm@@ﬁwm@@gu@mr@aﬂ@s [ﬁeﬂqmg@%}hle,@y@mrﬁ@wlﬁegmay include one or
mg;i t?gfécess'”gaSSr%Sgé%iRSrEBr%BSﬁ‘éﬁttﬂaﬁacfc?ah'r?ge,dvmcﬁ ERSYRISMRMr g maniggture of

surfaces of the ingestible event marker or all of the surfaces of the ingestible

event marker, such that the ingestible event marker is enveloped by the coating.

The protection function of the coating can vary. For example, the coating can be

configured 1o project the ingestible event marker or components thereof, such as

the integrated circuit component, the eglectrode components, etc., during

processing, during storage, or even during ingestion. For instance, ong may not

desire the circuitry 1o be exposed 1o the body fluids after it is ingested. In such

instances, it may be desirable 1o only have the incompiete batiery and transmii

antennas be exposed to body fluids, with the rest of the circuitry being protected.

In such instances, a coating on top of the circuitry component that is ingestibie

but does not dissolve until the device has finished its signal transmission may be

provided. Also of interest are coatings that are designed to protect the ingestibie

circuitry component during storage, but that dissolve immediately during use. For

example, coatings that dissolve upon contact with an agueocus fluid, such as

stomach fiuid, may be employed. Also of inierest are protective processing

coatings that are employed io allow the use of processing steps that would

gtherwise damage certain components of the device. In such instances, a

protective coating on the ingestible event marker thal prevents mechanical or

10



event markers. Examples of processing specific components include orientation components, handling
components, protection components, 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., during manufacture of the ingestible
event markers by the assembly unit. For example, ingestible event marker may include a weight
component whiciygiasusesdhevitgestibiegevimis masker abnays daces aroestainglirgeation (such as circuit
side up) relative 9,330 19¢ SOMAASALILN W DR ATS AEipIRS ALY RgBRSINg. In some

instances this weight component is a small tablet that is adhered to the ingestible event marker, for

example with a [§8loB8IE3ly HLe ST aBREEREET 454 S0 TR N RE ThgREHfE event marker
of the invention mayuiaciude puoitessiagleonnorrestithatcserves fogitde coithstéenggéstibte event marker

during manufactigg gt e itasRtiif eueRmAdRIBSY NRSYEIoM. ARRX_MBIRIQISHeh a processing
component is acoe%tir{g( whicht atin [may cover one pr more surlfaces of th? irt}%te%tible event marker
or all of the surfa?é%g%f [i’ﬁéri %Sels bfe pvenf“ marker, such'thdt %nlnge%tl_aes%\efen marker is enveloped
by the coating. THESYretRetRH A FURBESIPIST BHRNETRIIRY CaRIPySIFBREXAHIPleCXBEBaMNg can be
configured to pretest dbainggestlitpievebisnmeesangomponenisitierenfusecmpashEhedntegrated circuit
component, the gleciiade,omnaReniselc- g RroceSelng dyring SIOfRGR.OLAyEn during

ingestion. For instance, one may not desire the circuitry to be exposed to the body fluids after it is

ingested. In suchIROIFEEE! (PFHAPEECHRYRIL B A5 YnIy AR tHE RRED A SI& S A54RE Y BHd transmit
antennas be expmséeddohddypd] aidsatiith ¢hiheedtafehEiruitnpibemggoitite ctedngntsaich instances, a

coating on top ofthie-gificiitncrerRonRNARA! is dpgastiiadautdass, ol digsol il ghe device has
finished its signaci_tra?smission ma b% g{ovidgqg ‘%Iso oginterest are ﬂc])atin s that are designed to
protect the inges iBYe \fﬁr%?ﬁf‘rﬁocn ?ﬁp\'(\)” eRe L?r(fng% OrA( e,eb%rp%og{e aisso?v%o 'Tﬁéai“a%eﬁ?/ during use. For
example, coatin§§ tBatSEBIvE NN EoRTNE IRt &ducsuisMariabiRPhPEtSansigluid, may be
employed. Also ebantgrest aremtateatye aesssing aortings thaliare smgayedde allew the use of
processing Step%&ﬁ%u%&’%QQhR}F_%HH'aﬁoQ@HRQ‘?o%%‘ER?A%99&&%%% ST 4 e.v'%,%-algxgglch Instances, a

protective coating on the ingestible event marker that prevents mechanical or liqui ntact with the
ingestible event MErREVYE MR PrOEEshiY ESABE dnibolieriedaingSenhtgrietinefide pliable
coatings that protéetdhménipeseblealant ardiviesofiront fire es\dom eriepseicbduitimgoingdstible event
mar_ker manufacg*@m@ggh @éﬂ@@%ﬁ%ﬂ@@ﬁ%i%é‘ﬂ%ﬁs %9@@6%%??6@5#@%'@&8&%@?
environmentally sqnbltlve %%agrszs?chttas S{)I—% St r}sm\éen%oatm%s thﬁtipro&ect t{.le m&e tible event
marker from a |iC?8IH?JeI’ L&ntn Ea'p GrEBRER theh ares o aconeE %ee fr’\g”éi ISR Marker contacts
stomach fluid. EXE83pRE&WESuUch coatings are liquid protective coatings that prevent the circuit
component of thepiyestibieevent toaskerianaeing aaitugieddayinifuidobitieicesaigiggomponent of
the ingestible evgp! pyiieh. ABGINE RIRDSS ol Tae.CaRTAGS M B t9eanohis,aglivation of the

device. For example, an eoh le coating that covers the electrodes an es a certain period of time’,
e.g., five minuteSCldPH SOITE BpBREED B P AR SSEBRTAR WG APy HEaShYBIB f8EAPRR-Eoating can also
be an environmentailyrsenzitdece catiyyaed g tempesahatdnos pHigensittveotatinguar other
chemically sensiiyesgatingdhalriovidesifer sisselutiprinay comrolisdiasiopaadmwaliows one to

activate the device when. esjreﬁj. Coatip ?thhahsur\{lve the stomach hut dissolve.in the intestine are
also of interest, réy P ERa g cSireR ?%’ 8el§yr3%%v3?fgﬁoﬁ'ﬁﬁptﬁga e\ﬁcsrpggaygg the &tomach. An
example of suchcaativatingss &ysbaael@cineesEioAsslublerast swypPElsia erccentedrsofibte at a higher
pH. Coatings of iafeias fgstherincisighgtamelbooatingssanshseaar coatirgsy 46l Q@einterest in
certain '”Stancessf?ﬂ&u?bédé%?e?'tﬁ%aéwﬁgpw 9gel g, ',”Qﬁua{ﬁePe‘gw%‘ibc CORIINGS pgge up of one or

more different types of non-water soluble polymers, where the coatings absorb water upon contact
with an aqueousSYREHITRTY FHETERESFAIET GEHBHERY R TN R RPHAs Rt P &htent, such as
90% or more w/wnaretudlingn3abieopraseimoydw, suchras B9 marsnbechywitwgdrygihysialpgically

acceptable hydrogel LOmROHiANaybeERRIQY Srbasd Palingnwhere dNIRea! fofpositions of
interest may include one.or more of the following polymers: polyethylene oxides, acetates, etc. In the
hycrated gel struRiETPEURATHE RostTAy A b ETate R B Ay THHER R TS A2Able event
marker during processing, for example by cushioning the ingestible event marker during tablet
pressing, etc. In some instances, the hydrogel coatiihg may include one or more agents which provide

for a controlled environment (for example in terms of conductivity) when the ingestible event marker
reaches the



target physiological site. Agents of interest include, but are not limited to: salts of physiologically
acceptable electrolytes, such as but not limited to: sodium ion, chloride ion, potassium ion and calcium
ion, magnesium ion, etc. Specific physiologically compatible salts of interest include, but are not limited
to: KCI, NaCl, Mg012, and the like. [47] Coatings may take a variety of different configurations, such
as layers, snap-fit pre-made capsule components, etc. When present, coatings may cover only a
portion of the inggegkbleussiicapsker apenyeltpethe iatitite, Flneieoadingmaydeamitorm in terms of
thickness. An exgiple,aba assilble avertmatker hatiseryplopsiin & cogiigy ghuniform

thickness is shown In FIt ~1G. 10, ingestible event marker 20 includes integrated circuit
component 12, FARE alf N fslassieetr e o# (GRS, CBRSIREE VB HiGiRct FRREFRI layers) and a
lower electrode 16yssiogietidisorshraijvérl sigmal angpéificatoni®|onient 18t AlsteshiowhGs uniform coating
22. [48] Alternatiugly nibeiceatingsmay be non-uniform, e.g., where the coating is thicker towards the
center of the ing %Uﬁl evtent markirkas ogg{o edmx%. er%g%eﬁfof L’;hie i,}ngestégle eyegt marker. An
example of an ir%e b1 &R URR AN REF tRale velolpgc?in aocé%ﬁlﬁgmo non-uiitorth thickness is
shown in FIG. 1Bnaprfit [ese-TBerAestils CRUBAenErIese: 30/ 1R8I RERES T SHRENSE BIRYAP®mponent 12,
having an upper®igciiagied 41(mbichdseycoranriaerkaoodistinttypaterialiay eTay angtiagower electrode
16, as well d'SC'ﬁngo%%ﬁl%ﬁ'iﬁ“E@ UeaRRFIRR) 12a A0 MBI NG0 WHPAGERINO 32, which

b
non-uniform coating 32 Is thicker above and below the electrode components 14 and 16 and thinner

towards the outdPEdyEBFEREIGAFSHPRMRiafUR B dHekResEds MR H5&tdRddS:; the coating
covers only a portipimgédiiee pgerstinke eyt invhnier if@alEdprovidesappesniof 2hieavigestible event

marker identifier 40, gauerechamiong sWHiarerly adraaiatiR Bedeimaferfraleedivangap 42. Also
shown in FIG. 1E is caTrier 4 %the orr[’pé)f a ﬁgablg , wheTe thqiftl:arrier 44 togteii er |ith the ingestible

event marker idef¥ifier 46"3Rd p ofective césﬁ"i ke n& a%n}%géj%%?eeé BRU markér 46. FIG. 1G

shows a variatioRhefarsiHgjiestilsteadpe@®marker 60 which may be employed in systems of the
invention. IngestjbkgjevapinmrEEr6d toamagentp &f integraisch cleuitmempoeeaitaldy wpper and lower

lectrodes 14 . ' ificatior [ in.El , protecti
electrodes 14 an 46 20051l AMRLFEANE BIRTIRTLAS, 11,016 WEW SHAUNREI, 1O, protective cap

62 is pre-affixed to the upper surface of the ingesti event marker b

is adhered to a t3biBt LAFHIP'a P ET LRSI VA COTRIBRIAN SIRSRIPIR RS MR Ve cap 42 from
FIG. IE has beerenegltaeeidnby qrobes il ecshedind 8 iN¢keres desimah thé!protBctivd Khedt, 48 may fit with

the upper surfacg tpf @dabletaRrapenentidRioRsIas withithe HpRR:-BuZasshg ahthe tablet

component 45. The ta Iett[cgmﬁ]fp@qt 45 may define a cgvu’){?énot sh wr%g%r re ewkﬁgrthe ingestible

event marker 40 S0Eh TS Whie ﬁpoTeagtlvemgﬁgee%% SR EAnE i%/nl ?sl%pproximately level

with the upper s@ifsteds7 6[3ewel fisestiApe ST LAEPHRRIGN SRjeibI8. edeatshoarké may be
opaque in order teplevent thategdbuserifronasesiogribedngestinentvwenttiackerdassesiated with

carrier of the inggsti EVENL téllﬁrg \II%I Hﬂ ﬂgg}i E{R@/RS fransRatent; se.as to provide
ready visualizatigrfe o%:%%e %etstl #?%Qlel;l% gwgz?ker)a?atﬁig stab@associate@ wit aéhe car?ier.
sighal amplification element 18.

[049] In some instances, the coaling covers only a portion of {he ingestible event
marker. FIG. 1E provides a view of the ingestible event marker identifier 40
covered on one surface by a coating in the form of a protective cap 42. Also
shown in FIG. 1E is carrier 44 in the form of a tablet, where the carrier 44
together with the ingestible event marker identifier 40 and protective cap 42 make
up an ingesiibie avent marker 46, FIG. 1G shows a variation of an ingestible
event marker 60 which may be empioyed in systems of the invention. Ingestible
event marker 60 is made up of integrated circuit component 12, upper and lower
slectrodes 14 and 16 and signal amplification element 18. In the view shown in
FIG. 1G, protective cap 62 is pre-affixed to the upper surface of the ingestible
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[51] With respect to fabrication of such coatings, the coatings may be associated with the ingestible
event marker using any convenient protocol, such as by use of a fluidized bed, deposition as well as
instances where the coating is pre-made and then fit over the ingestible event marker, such as a cap
that is glued onto a portion of the ingestible event marker or capsule components that are press-fit
onto a composite structure of an ingestible event marker and a carrier, such as a tablet. In some

instances, the agsen alyrktibiped maydeeieanbaireddaassointeea eoatingenddithe ingestible event
e o ahRE N AR S SRR PR i AN ST le e e, e e

precursor coating fluid cures into the desired coatlnga.{l he mg le event marker may include
one or more feagﬁ% HRASKIORY PELRFEAYRETCR) AR rddBmiP Hefiptl AR PIRIAHY S P& Guring
manufacture. Fomexdinnvgte  tseguaicmpidizato nieleasetsohmmgestibieteeniemsakiér timay be configured

to be employed gs-handlerdfer exampieky Bavinaenriald companRRtaldacanfigwss to be grabbed
by a manipulator of the assembly unit of the system). ,SS%A embl unl%sﬁo]; )ést ms of the invention
AR ST OS R  R ry Re e

may vary greatl)paférbee?\‘d?ﬁﬁyéﬂ AR (RRST L|\ﬁagpr(§°t Fc}’)? & tt%tproduce

ingestible event W@kés FroRtivg S5Ebl & R iriian ArReihe se Ex i Br § 5T pretipboly thaflof. For example,
assembly units rpayLBeebRItsageBfigured to stably associate an ingestible event marker with a

-mad ' - \ : - lers i ided, e.g.,
pre-made Ca”'erﬁ)i%%?aﬁjo%%rt‘?%?%%&é%@%tﬂ%ﬁ@ﬁé&%l@r(%xgﬂ?‘%%rﬁg fers aclude prigvided, e.g

pre-assembled, ure or previously configured units, etc., carriers. One example is a
fully-formed capSUHg’ &P PapeR! RReAHRIY CHEa eI BiMeeRiEl: FEenhite&shMgaPed s stably associate
an ingestible evetitimarker viitheoing sstinho my@armerkcampokerdtipedc utsorsasoghmas pre-made tablet

halves, tablet precuEsQrROUKIgES, CaRMIE RANE Bl RIS HRUMREHENEESH sRiRdnclude one or

more components, sub-components, and combinations thereof of carriers. One such example is
powder used in m&t&‘&ﬁm‘yﬂ %?%?%%%B’rg‘. wﬁSﬁﬁ%?rSuch example is one portion, e.g., one-half of, a
capsule shell or KU$igihy eespsothisr éskiivalienisch Srphegdaijustiblese veptinaarkegycdponent such as

a portion of circuiiyoarsariatethwilhanidngessthlmeventmayisey. darvehringiraspactcassembly units
may be configured o Sta%'%’aaf?sé’l%é%lf Q) é@ﬁgéﬁ'grleag‘{feﬁ\t:LI;‘ﬁ&gi&’&gﬂvﬁeﬁ;@‘iﬂ%gﬁ@%oacmg'”9’
ep of t

s} I e . .
where the assemaﬁlyyulﬁsi? IS mtéjérate with t ackaging unit e system. sembly units of

systems of the ifFBMIRSIT ff), e BRIt tHFHINGy PRI Tn GEshiR® &v@ht idrer, such as
ingestible event mastenthat havenbsieheprapatsd byeanotireerunitcapthie systeoneningaistible event

marker that are optajped §058 diSRERWICREHEN ASANRTRSHASURG, MARKEACkHINg system.

carrier, such as a tablet. In some instances, the assembly unit itself may be
configured to associate a coating with the ingestible event marker, such as by
dispensing a precursor coating fluid onio an ingestible event marker, where the
precursor coating fluid cures into the desired coaling.

{052] The ingestible event marker may include one or more features that alow
the markers to be readily manipulated by the system during manufacture. For
example, signal amplification elements of Ingestible event marker may be
configured to be empioyed as handles (for example by having a rigid component
that is configured to 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 to produce ingestible event
markers from ingestible event marker and carriers or precursors thereof. For
exampie, 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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[55] Alternatively, 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 element, circuitry
components, electrode components, etc., on a portion (such as a surface) of a pre-made carrier
component or precursor thereof. As such, assembly units may be configured to 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-gabelgyices @isanknowrasaaK-j@icdfdces,owbie) may. ingusledeiggselectric and
thermal pulse-ehUABRASRLS) 216 SBANGH (RAGROS AR OLEIOLE fAE PORE IR ALATOeSTOle cvent

marker onto a surface of a carrier in an assembly’unit of the system. For example, a pre-made tablet
having a signal-gmpiitsiGH &Rt LalARFhapiitBliLeh e Mo YhiSt<iRYpa? ditidice may be
positioned in receraiityreesl &tioashy pawlctirestoiappsilibes @tatevieckehait epe sitsrarealemis of
signal-amplificatiopgipmgnbaaledal infg-he.cawly. upsoduge: arsigaal amplificatiopsglement on a
surface of the tablet. Next, an integrated cirﬁ%ﬂt comr%onent mag gsitioned in the center of the

be
signal-amplificat%oﬁv g?é?h%érﬁs%ep%d%%ee %n gr%esrtﬁ)qe RUSHE R %%?%%EH ea%nﬁla'é@ﬁbefe event marker
adhered to an uSpEEWSIFIEBeSER-RERETRItEaRfIe rcUVRERIeRssINetE o ebralrig fayeinmaycthen be
deposited using exprilsie-iehorRpasiiien HRevmiseoatribe sinpebririasea thectablahanrdithe ingestible

event marker, foﬁﬁé(e%%ﬁbtegg’?,@ﬁél@%@&,i%%%é%%es%\éﬁ d’&? ﬂb"fhﬁ%ﬁ f"\?e"f‘%n%*?ﬁ’é’é’%i%';%isﬁ- In some

systems, pulse-jet te , may be emp to produce o components of the ingestible event
marker, such as 288886 d80tIRG TR EREST tRBPENUitAY CoFhSheRtORE! f88YIRS summarized
above, ingestiblessreidien arite i rroeticEdehyrs yséeims Of tye aliverrdspacischsderoie writnore ingestible

event marker idenLfiers iafyras 30 Slalpr WA RIS SR GERRRABIERMAYBRYRR ¥ HpRy: Of different
configurations, where exa%n les 0 carriers mcluo\e, but are not Ilmlteﬂég, tablets, capsules, multi-dose

tapes thatcan b l‘gg'ﬁa%? DOHE fiR S 8fa[?§8rf'8 Sﬁﬁfdsaiﬁt?ﬁaﬁ\tﬁad% %%@%O@Hﬂ%amer, etc.

Depending on thef gfgrfigkitan-application for which the ingestible event marker is being fabricated, the
carrier may or masaohineiMes ambamassenticallinactivnrgeniysessighigthsscardeprgmponent that is
associated with %}SJ{JQ&SE@SS%F!:S%J&ﬁrh\%rrderf*k%éﬂgﬁesﬂ@ssﬁﬁ’r%”éd&ﬁ%earr@?ytRa%t ﬁﬁ\%“de a
pharmaceutically active agent. In yet other aspects, the carrier component may include one or more

pharmaceuticallyP &R PE S 8 AR IE8E Y & ANy MO dpaciialg eMentie Ris BAL&®mpound that
produces a physitiagieaites altisone xandesadherofividicodisiefuhrasidciupansyertact with a living

organism, such agsa;numaNAGHYe.a08RLR alk listinouishatle fomeshisleisompapests such as
fillers, binders, COlO”é?ég{ aqqents, c(ftc. The active agent m% befan _moleﬁﬂle that is capable of
modulating a biofé?afE % JReXRIHE ﬁ\?ﬁ]afsﬁﬁfgc OIPPEBRE iR BIhEESSIRE i 'Bﬁr f’may be a
substance used f¥the agnciisatrentpiéntiion praetioncityttiscaseuieats a eseipsieent of a
medication. Broagheateearesef astive agents ofimergskingliige) bott areohliaitedrier cardiovascular
o P o ARG 6 RIRIISRIG e B S 0N AL AG IR B, norve acting
agents; chemotherapeutic (such as anti-neoplastic) agents; etc. Active agents of interest are further
disclosed in PCTPREPHR &fi6PSERE FETROBIHD6/0TB SR TIRi €Y ReVFO 208/ T8, the
disclosure of whiglhpis-medeircanmisrporsedd yyebdere ndahe] FeAtom dicateiatimriesss@ise aspects may
include one or mgys,ingRsHkIgHRIRIAKER HRtifierRistabbs AsspEialRcMiAA saUies: In some
instances, two or more ingestible evené markers are associated with different locations of the

dispensers) are employed to deposit one or more components of an ingestible

event marker onto a surface of a carrier in an assembly unit of the system. For

example, a pre-made tablet having a signal-amplification element cavity shaped

to serve as moid on its upper surface may be positionad in receiving relationship

refative 10 a pulse-jet device that depuosits a volume of signal-amplification

glement material into the cavity to produce a signal amplification element on a

surface of the tablet. Nexi, an integrated circuit component may be positioned in

the center of the signal-amplification element to produce an ingesiible event
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same carrier, such as different surfaces of the carrier, e.g., to ensure that signal is emitted in multiple
directions. In such instances, the assembly unit is configured to stably associate the two or more
ingestible event marker with different locations of the carrier. Ingestible event markers produced by
systems of the invention may include a single ingestible event marker, or two or more ingestible event
markers. The ingestible event markers may be arranged in a variety of different configurations with

respect to the othesreghaangnis Bhaeomankei: Miiree sBrdmnarkesinchideseriallel gagrier, the
Ingestible event magkerts)d ':’“%R&{%@Q%%d é’%&ﬁﬁf%r‘%ﬁ‘y‘*tﬁ%ﬁ'%Ecg?%ﬁ;'oesﬁtgé INSigle of the tablet

carrier. In some instances, the marker is made up o or more | e eventm rEers present in a
capsule. For exaPHﬁ%@ﬂﬁﬂB?&‘?ﬁd%’f?@lé’@%’?ﬁ H?Qﬁ{e?“ﬁ@@s‘? o éﬁ‘?@ﬁﬁ?’ﬁ%r‘ﬁ@@%ﬁ&?'ﬁe present in a
capsule fabricatesiéromakerater daihgledissoltesupoingoaiitte byt rstokradh Hughowneringestible event
marker associategyii the, %%@%@%@emlgy&ggh%legytr@a?geaér%fgyéer%nbrtam such as

certain times during the controlled release g one Oor more activ ts from an Westlble event

arker. For exarfH S RTFICEHNE BOETVIRdwa MY bo Sty SRSIERRB RN Hirtace of a
tablet carrier andracsecoihieripifestibtereneitntfagiker may be stably associated with an interior region of

the tablet carrier{ob”@] M@m&&dé@%&ﬁble@émww&w;agﬁol?@tﬁmmw MW@@ tar production of
tablets and caps;rhgs AIe Pow,rev (?wdg%mog @F% %g‘hbl 458; ébmp'[‘% rH&II%’Ie t(ﬁw %%r m 1102 of tablet
n

assembly system of interest IS provided in FI the process flow dlagram 182, shown in FIG.
11, depending oRTFREBERicHIRY & t@fPthe |ﬁ@%sﬁ%'lré’3év@ﬁt’ nt&eran 4By r@édﬂ?f%{%@bmated with the
carrier at a varietypitgntsiitnshepreduetigreprafcsssefsonsxdanple aannoprdionanagieemprise one or

more steps such.ag éﬁ@lﬁm 1HQ4as0aing thadabienl 400 Brining apuiM,pn the coated
tablet 1108, bul rH%?I}cka | oated ;ﬁﬂnted tablets 1110, and rep acka%lng the tablets. A unit of

process may co W3 %I%‘Jeé“t Bieilgitﬁ aDk?B?&q n@ ém 150P366 Ejr %‘?H‘éﬁﬁtécfg 1116; a tablet
for printing 111871 khich the igasatplegevist Makkgrasikaindablicgeanitcachriehnohbenkeprckaged tablets

for repackaging aadmimi@@ria%acm@a@g@mwa@énaymn@{isﬁe tarRxampiRnariakasy press 1124
for tablet compres %%p? %%1? éﬁgéggg v%%? n;%% for atmg{! Q é‘)vf(faso rinter |nkJet 1128 for
C ott

printing; a drum K] ulk pa orr aglng an éehlpn?'ent The
throughput may @8?1?5??%9 f%rp@i‘é[ﬁ%?é’t%ﬂy a9 @E(%(Hpro&lﬁ?ét‘étmfl aRECHe’3RatRINF1134 for tablet

compression; 2 -cdrhpareni 1@y foticoating ; &840 Qi d:a8ckly it gogdm2 mantikecycle1140 for
bulk packaging: Jgrk2 REniB 6y cle k42 daepaiaaing gnd:aBmEnindhe eakanment may

comprise, for exa néple farce: 10-30 kN static 1144 for ablet compression; 2 C humid environment,

aqueous or orgafiy 192858 EaWtiY: SRBRNA PEASIRR p?ﬁr‘rﬁ’ﬁa‘* SrtileHror 8RR Bk Hackaging: and
ambient 1152 forivégarikaging awh shipmienen. GoTIThacsytiane sisdogvirhElie from weiclee adapted to

provide for ir}?eSB@’qqase«@ﬂé @‘l@ék@ﬁ ﬂ?&@dﬁ@&;ﬁ&l&ﬁ@r&l@érﬁ]%@VOVii&aB@&@ifé’éNﬂ?ﬁgﬁt all prglcess
steps as we asg %ﬁ, g'tl %ﬁélfte %Qﬁ'aﬁe %ttl e e%b[{% nggt{ eg g([}% n 61] For tablets
oug b ar v o’ t

the automated hlg% put ingestibleeven er ass iS con gure ably associate
one or more ingedtiiteleVERMEKERGhtn Bt aasar MSSr?eﬁ%W%}%H%Srg‘tH@reof (such as
pre-made tablet dampsientsampawderside:ptiodude sheiskesikedringestibtenpuasttimarker having a
tablet configuratign.Fhg,ASSERAY WbMaY 9@%0&%{@%@%@&@9@.9@@% {biR.gygnt marker in

which the ingestible event marker |sl%resent inside of the tablet or on a surface of the tablet, as

desired. Pre-madB&BIECRABaHIE RAOE 1t LU 85 5 Giffe AR ESIRp GUETRE SPablet
compositions magninitlilaientsienorarois eihiclercornionauenivetieieotimmpeniéntsustaginclude one or

more ConStituentﬁninﬁéuaiié@léytﬁgéﬂ%dire{ted ietfilicex,chipdarmshsintegranisecomiinaagents, etc.
Vehicle compo gggg ﬁ%r%s%t Q%]? gymg%é%%%é,’(?fﬁ%ﬁ‘ﬁ%&“ggwa§ téq;“\éo y%2006/016370

published as W e disclosure erein incorporated by reference. Additional
disclosure of veh‘?&é‘%’rﬁdﬁr‘i@'ﬂ%'ﬁ%@@ﬁ%@%ﬁ’é@éﬁﬂh@@fﬁ@@ of the invention can be found in

Remington's Phapazicausticat@tie mtess Mace:Patdpliehning 2y ancpanysizhiadelphiag&aibid 7th ed. (1985).
[62] In some '”S@O&%Smgf’fe%%ﬁﬁﬂ@% %Et%a%@&él%@@zﬁ? é‘&?el?n‘bérasﬁpé?dﬁ@ ARdngastble event marker

with a pre-made tablet (for example a tablet that has been prepared by another unit of the system,
such as a tablet BFe'§§r@oFﬁﬁ%ﬂ@tﬁ@@ﬂ%h‘?@nﬁ%WS%W?He%®t95@§@8 1008l URRs, the assembly
unit includes a transfer element for moving pre-formed tablets from a source to the assembly site of
the system. Also present is a transfer element for méving an



ingestible event marker from a source of ingestible event marker to the assembly site. These disparate
transfer elements may vary, where transfer elements of interest include hoppers and feeds, robotic
picking and placing devices, rollers, dispensers, etc. The assembly unit also includes a mechanism to
stably associate the ingestible event marker(s) with the pre-formed tablets. Where desired, the
assembly unit may include a source of adhesive and a mechanism for applying an amount of the
adhesive, e.g., asnadhagive gispenssificternnertictoti phthenpre-tnade @bletang isigestible event
marker prior to jeininghie iRdRsiible eyeRticRarken Qe Msmade tblekAnypopyenient adhesive

may be employed by systems of the invention, where adhesives of interest include but are not limited

to: cellulosic adHESRRLeD RS BFRAEHE liRc¥0ed LI LGEHIG FHRAOARGr&Eo employ
pre-made tablesdifiesgrtl seitichsde theecerriaorigtipereets forgreduohgédgostisiemyent marker on

pre-made tabletsy sHEhasrBHSRriSt idOVices amgesaEbadiabag: de3kaVith iRsPsChigdhe pre-made

tablets employednbgs%ch sgstem certafl Shagér?%iren%ﬁe%? l[:r)lrei]‘((g;rred for easier hagdrglrég, for example

to provide for alib entwhen tﬁgrlﬁé%stib% event marker is about P&%ebﬁlggﬁg%emfo a pre-made

tablet or attachetr{Etheftabietenh SBmIrHREhvas feelared IR IPES T FABRRIRNES %hdfkps, or holes,
can be embossegdike . thentablet it alewkéharsystesm sotepadilyorientitiee ingestialeseyent marker during

its attachment OM%%FEE%%A?[ KRG f6sting ’a‘?éﬁrfé{é/ét‘ﬁ( %Qﬁééf&dcaﬁ?igle&ﬁtﬁ‘&% By gspRated with a

coating, for example with a Coating asS described above. In some instances, the coating may be

configured to faciRAEE rdlb8eBS I HE AT IBIZ BYEN I THARKS: tRofh 18 bR GpBASEERECt of the
ingestible event evarkenadithsthredsagetrphysiototicalrsitesfanpirampltvthergestiziehevid] FIG. 12

provides a view af;procegssiow dirgramirarsypianibalGampingsap ingrshibieeuent marker with a
pre-made tablet to froq%get %‘%roduct. Fonr ex[%ngpl\cnal.,tﬁn IEM irggtnltcilﬁer 206 rfens%}étbee\?et%%ched to a tablet
1204 and over-cOated a %epI ?ggstou 6 uoceaproductS tf% roduc mayeoe Coated at step
1212, printed at Btefsel 2sa0qkiechaitk difcepaies tepy 178 6 airsld rotiR sioam SHBIReAS capsule 1218
having a logo printed, theneas enttablieid a2 havingarbascodrk220avpsinteddhesenr. [65] An

example of an assgbly N eNIAER d9. 513ty @psoeinte an oesihle pysak Aty with a

pre-made tablet t0 produce an ingestible event marker is shown in . 2. In FIG. 2, assembly unit

200 includes corfURYSF 76% Widrin6veRC et WG SibiRts ohd BaE SA R Rsahpitation device
215. Adhesive applctbieredovice=AED dep dsitsizblyresdetaiaingth amduatiof @dlvestiér220 onto the
upper surface 2250 eashpre-made tablet 210 as the tablet 210 is moved past the adhesive

application devuﬁ%}S FollowmgiRIacerpent of Eh%gr determin amqunt of@heﬁ\égrzzo onto the

upper surface 2 epéuctﬁnﬁ)al’téefjma 1 g%feet 3\19(51, an |ﬁgee{stﬁ)ﬁsée@veynt%§a?ké3ro g deposited onto the

predetermined aRfeAHLiON AUREKIFAND 0ARBIIFFH IR SOM ERIRAEpIRR Fedefal. 235. In the assembly unit
200 shown in FIG58] thepingesitaleevemignaikerc236r adharesstonthie sigpen strfasef2s of pre-made

tablet 210 is the&my&d ]!.Rag . qiﬁpeﬂ;sqﬁeg _P&\Q&Ma&iﬁ%%%&ﬁﬁ UQ,'LE'H‘M‘C / RERSUIRSOr protector fluid

245, where the volume of the fluid 245 solidifies into agrotectlve cap 250 that covers the ingestible

. , . . P

event marker 236G PrdRECRH MR GYEIRIEBrOeB¥ e B hida tiRe iMGEAbIEAEnt marker 230,
etc. As reviewedzabuvestheifiratectiananatexiabriety bentpay the, foedudiomdeekide fhe ingestible
event marker 23@,5pmdhe consianeh Ohtie B5RRHsE. iished-inaesiible eyeRt markefs: 255 produced
by the assembly yoit 200 &6 {Bg g e S PIePHRRG e RIFISTA balfiPRRROn unis.
packaging units, €1c!

1108, bulk packaging the coated, printed tablets 1110, and repackaging the

tablets. A unit of process may comprise, for example, a tablet 1114, a baich,

e.g., 100-300 kg. of tablets, 1116; a tablet for printing 1118; a batch, e .g., 40 kg.,

for bulk packaging 1120; and a baich of bulk-packaged tablets for repackaging

and shipping 1122. The eguipment may comprise, for exampie, a rotary press

1124 for tablet compression; a pan coater, fluidized bed 1126 for coating; an

offset printer inkjet 1128 for printing; a drum 1130 for bulk packaging: and a bottle

16



[66] Another example of an assembly unit of the invention is shown in FIG. 3. In assembly unit 300
shown in FIG. 3, ingestible event marker identifier feeder 235 of the assembly unit 200 shown in FIG. 2
is replaced with rotating disc 310, which displays ingestible event marker identifiers 320 on its outer
surface 330. 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 thegremaderadiet S40sabpesitiornd 1RoAlspshoayrcismrsadhe siverdispenser 380
which deposits auelumer! SR80 £uhe b aamiare, 00,0f o paesiible event marker

identifiers 320 prior to contact of ttom surface 395 of the ingestible event marker identifiers 320

with the upper sarfade éé@)%@fr?é’%?@ﬂ&&é’r@%f&sﬁ 399 f{’[Eigl']njf‘f‘% dssesEMuAEdptted in FIGS. 2
and 3 employ a fshysiblogicaiipaeceptablertuhesive 4uUch rasmithgnthese sbingeivientrevaporation

adhesive, in ordgke-stakly z%é?%ﬁ%ﬁré’é‘ !BQ@)%IQ&%EV&B@ Magkey (8 a:pie-Madedaflgtcarrier.
However, other stable assoc gt%%qca%) Yr}‘gches m Q’n e used b)é assembl;r Xé] ts of tpe invention. For
f

mpresst STIVIIOR a%eo Oll’gFmC ? 8 %

example, mgestct':ﬂe even marker identifiers and/or pre-made S may Include ong or more welding
structures, sucharPtems! 'ihieh W%W%&é@ﬂ@h@#@ﬁé@ﬂ@@%@ﬁw bhéESrevided by a laser)
in order to adhereg&wdg@gsiﬂmlereme@mmarker identifier to the pre-made tablet. Such assembly units
include sources REHONE GaN-eUNA 1SR, YIRS G SUERES S GulETRINGM e assembly uni

may include one or ices, e.g., for assembling an ingestible event marker identifier
on a surface of &Yf58- W\%[H%rta?ﬁ% iated WK AR GF@aFPé‘?Vd‘eelﬁ?ram%%‘e'Fag Al YGERsterest are
instances wheresthgsinge stilleasvasbectokenticiasiifer iwictnfigarépesimeviderforrakehanical stable
association withpgspade tablet upon assembly by the assembly unit. For example, the ingestible
event marker id er ma e int rate wit |t co nent elastomeric component such
as a band or ha%gézﬁ) Eiﬁe Blgﬁal ousLl'y unc?onl St ﬂt}%?t '%%ér%%@ be‘a‘“@aﬁf"snéoc|atedr with the
pre-made tablet Wﬂﬁ@'asgernﬁ)lquﬁﬁt{f@%ﬁ@v%@%@éh%%l HaHE BSSHNEREHPET #Y8Nhgestible event

marker identifiermﬂﬂkpmemreamm datletcdmsense: nsiancessra eerapapedt &f the iagestible event
marker el s auuatinaie Wl mebanierl s Sl assariAln oL aYRRRIReIne sional

amplification element, w ‘%Eresen e configured to snap-fit around at least a portion of the

pre-made tablet 'ﬁé"ﬁ}%@ré%b %‘éf‘@fé@fr%'&i STQBI@%%E@éia’r%hmﬁysﬁ%ﬁ‘?%%l%? FRALEnal amplification
element may be falnieatiot: fegeniarakterialyigoc thasra daitie gebm aterial, itharesbiaingedeconfiguration

upon contact withy gHuig i ar‘awqesmraee%srabisraug@oaeegéer PRl WIRR theyidgntifier is
released from the c rrre %ﬁon conta wgtg '1% |olog|(}aa%) |te i[” Also of interest are

assembly units tﬁ'gt srtr ”ér%.Ha”e tible & eorﬂ?frer a AMEAHBH of a pre-made
tablet. Such ass#siilg GRRSNIBY lgE aQﬂ@ﬁB@f‘Fér M@d@@lﬁ@‘&?%ﬁ@ﬁf@d dithsRiResuch as a hole,
cavity or analogeusviieicttaiiama, sutfagagpbihefrenmededtaintes, Wiﬂﬁé%tmsﬁifégmme is configured to

completely housg,ipdgsiie.y coLmarkshmsiemilics Ay aeueRIRRLdevGRIpiiRqucing such a

structure may be presen e assem % unit, w ere devices of Interest include {aser drilling devices,

mechanical drrIIﬁ%%b@ﬁﬁ@’rH&%n SRRIBIGR 9s RYRREG RS a¥SemBRe/d Prﬁ iy Pdsition an
ingestible event diaféarandhehinténtedestioctuperafadytgorieaient pladémehtideeeenthy be present in

the assembly unif,stichasdheingestibie. eentsaarkecidentfigncisrenersdriwiadabove. In some
instances, the m%esgatélnewe&grr]lts Pharmaceutical Sciences, Mace Publishing Company,

Philadelphia, Pa., 17th ed. {1985).

[062] In some instances, the assembly unit is configured to stabiy associate an

ingestible event marker with a pre-made tablet {for example a tabiet fthal has

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

another 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

assembly site of the system. Also present is a transfer element for moving an
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marker identifier may be configured to completely fill the indented structure, for example where the
ingestible event marker identifier is configured to be press-fit into the indented structure. In other
instances, the assembly unit may further include a device for filling any void space with a convenient
medium, such as a solid or liquid sealing medium, that seals the ingestible event marker identifier in
the indented structure. When the medium is a powder, the assembly unit may further include a press

for compressing ithegiowerandridese rysealingdd e ingesittecovanairikey dieaiiiendy the indented
e e TR s LIS LNEDNO0DA 350 Ve CoNRI IR Mol il et precutsors

to produce ingestible event markers. [71] FIG. 13 provides a view of a process flow diagram 1302 for

a system that coHBIRRIS S HASRRANG &PEHEFIArKRPIIE DIF'IRD Gt A BT 4R$ -bfSfents 1304, e.g.,
table compressiaispatidiz Madentifier insertibiy atrétepst 3D8ipdes ureseatpnuductdostadgting at step

1310, printing at sieR131 hedda6KAGIRGA: hateR 43 Ihn TARIe) RISRHES O MIBY RerRpwvders, one or

more pre-made t%blet components, etc,, that areqc]eombined W;f'[h tghe ingestible event marker identifier

by the assembly Rliate H}%aﬁ%%n} I’g B?Bdrﬁ%f."l]ﬁhé &3%&8 8F eﬁ%qrﬁ%%é fﬁ?ﬁ@?'&ia%ponents, a
cored tablet 1318hawhia eabistpmitiInE3ad esivea worcan3Xeaivg digpetrendsamblerd by various

processes, e.g., NG Bk SIEPHAREL ranse feadingalsepvdn2mdilinprnat steRnd2eeand core
compression at sigR.beiad J1AhEIG: & BOKIAGsAHIRmal of ah s Byt AgQ confiaured fo

combine a powdered tablet precursor omposition with aningestible event marker identifier 410 to

produce an inge&iNERYEFM AYSIKEP. h IPFANENEeRe KR AP avitemefubEsai inetdr Bittom half 415.
Also shown is ingestiiglie Bviert markeluteitiktehdispenseedltewischiine|ludesshappan#20 and feeder

425 which dispenggs-af)inagsUBIGigHeatMaHuRs I dratifierALE e thetablptAlig. haftosp half 415. A

predetermined amount of tablet p ecurs%gpowder 405 is}present in tablet die hottom half 415. This

tablet die precurgbqr %%W&OS%% | ;5’6% Hgdqﬁeﬂ@[?aﬁ S HEYEHoR Wéﬁ’@?ﬂiéaﬁﬂ?ta?ny convenient
protocol, such asis) positiseriegdericesievdisrirstaporalf 415 in receiving relationship from a powder

dispenser (not sigsgn)wihespasercpdbriasaipensioktabisbpeacy satpeyaarandiagestible event
marker identifier where | e instances, the ingestible event marker identifier is placed in
the tablet die boéﬁ%%jﬁy E{SQ%I%%S?%; #ﬂa %%Biée?t Et%]glljp ('t)r'Sf Brov%aerPESSTOar%o ivrilggtﬁgrr instances this
order is reverse@!9ARAT VAR HStAHASSE0S AVANp SHIUATJF tRRPHIBR PR rBERISSr 8videiemay be placed
in the tablet die battmadntf 41 Stftaiteded byeplasgiementsofrtharisigest|ecavens, mackesddentifier 410

and then placemggt gf. @ secondRortionitheiabletrecisonngwrer Dy meving the,tablet die bottom
half 415 into recelvmgqrelatlorﬁhlg Wlthtg tabletf%iwder dlsﬁ%}nser (not shown). Following placement of

the precursor poWder 4G5 FAH thGLEibIE B VMR NG 41859 i RUBRTER! Bottom half 415,
the tablet die top"s&itiphoPERGENiERIGiRIeH tdViasodeRisadotaniath aiey b5 mwcagpstizduifitient pressure to

produce the prodisetitablet, srmehcnraductdalmgtdp eluslesandpaestibleavenidnarker sentifier and is
therefore an ingest] i e ired, in ible marker identifiers having signal
amplification elee[cn%teglgbg &aﬁ%ﬁgﬁk@&ﬁ t?%r_l{%ﬁ %gésg%a ?§r$ f) %@%%%ﬁﬁiS‘r’%"v‘ltﬂ“%"r_a"’&&@{‘}ablet
component may B8 BRI G0 CRURECAMPBIBISRIRS HFHIMBER i ElditcRtatiaf FRiRiedfdtes or cutouts in
it to allow the tabdiit, taferamate thedsib(hackexample through the holes) so that the tablet does not split

apart following PEegCHRR. 12 provides a view of process flow diagram for a system that
combines an ingesiible event marker with a pre-made tablet to produce a
product. For example, an IEM identifier 1208 may be aftached to a tablet 1204
and over-coated at step 1208 o 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 capsuie 1218 having a logo printed thereon and tablet
1220 having a barcode 1220a printed thereon.
[065] An example of an assembly unit configured to stably associate an
ingestibie event marker with a pre-made tablet {0 produce an ingestibie event
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[73] Tablet shapes and/or compositions may be employed which minimize stress on the ingestible
event marker and produce more uniform stress distribution within a tablet that is produced. For
example, tablet shapes having round or beveled edges may be produced. [74] In assembly units such
as those shown in FIG. 4, the identifier is subjected to pressure during tablet formation. In such
instances, the identifier may be associated with a protective component which serves to protect the

integrity of the ideatifienshing therigblet farmationpeeaess uﬂﬂh@d@"iﬁ@@ﬂ&@ snvHenens may vary,
where examples, of 8%‘%&8{%98%%%‘ 5 gludes Bhaéyﬁgsar?%%hhe%?véhg iCStRn deeﬂc%bf In some
onenten

instances the protective com Veloﬁ% ntifiler and |s rlcate from & yS|oIog|caIIy
acceptable matefiZieF e Fricveieyhto e ABRYEiEch %%ﬁﬁﬁ%@@%ﬁ%@%ﬁ%l%d@é"é% to yield under
application of prezsuretathd therefardgoeatestdheademtifrend®idnieresd us cestainisnstanses are gel

materials. [75] IRgpaskaLRAVASISy RUISLIRERHS8IRIIAY DEWAAS PITE-RIR dppaglablet precursors

which are combined with the |n§mstl ble event marker identifier in the assembly unit to produce the

ingestible event ATATRBFEAFELHM Se B RN it t3BI8t Afe FRELTEERS Sy 1 EBRRLRHE with an
identifier is shoWﬁﬂﬁeFl@l%mDu&lmgﬂagsﬁrﬁbﬁﬂemm‘@élp%{ré@f@edemﬁeﬁvemtm tam assembly site of an

assembly unit a pegxmade hatek afta@mn@o@amd&mg&lﬂaaoé@emad@(mabﬂ@éd@alyee 5@5 and 510 are
configured to be tﬁgr}{( 'Qrﬁ H} ap, ggg\ﬁﬂt}{laer_e&egtt%ar# S {éﬁeerf%% a8 %t%w%g{ Broduce an

ingestible event mar ternative configuration is's pre-made tablet

halves 520 and @@%@%ﬁﬁ@f‘@(ﬁ?&l?éFff@s’ﬁﬁﬂ?éﬁ%@dﬂﬁg@%M@%W%ﬁmﬁ%ﬁﬂ?{ﬁtmer 530, where
the identifier incladesvantiniegeated cirevitrconpanentcb3brandisgmatiamphbcatianetement 540.

Pre-made tablet pigeursersaYi@/saPediREs and I9wpsiahiet balvesh30,apd,aR5@s shown in FIG.
5C. In producing an m@estlble event marker from the tablet halves 550 and 555 shown in FIG. 5C, the

assembly unit plEESHRERIRS BAEFA B e &fiing YO B8 BRIUHRTH RA5RIA ¥58%nd then places
top tablet half 555@ivgestiaupset maferEd. Rittohs tablevbaHBE0, thprodacithadiesdlingestible event

marker 565, in whighibejagestikleauripldnarkeridrntiieehld sapsiipracinsidaoiibe tablet. In

each of the above mstanc the Jwo pre- mﬁd(e tabl Rregursor haIv X(Pe ) cu ed to each other
uCt mss in H%S (%8 SV %!‘ )&

through use of a su?arlr)\ ve e.g esc above S su marize ove, some

systems of the irRASAEBH éfﬂ'bl@?%lﬁﬁ%ht@@ni@?ﬂ%r ﬂ?‘i’h@a@%@hﬁ%ﬂ&nﬁs.ﬂﬁn BREFpIE-Bf such an
assembly unit is islesetomuriE,. fackadgtG ubiisassembly unit 600 includes reel-to-reel transfer device 605

on which an Ingqsgble £k BRAKEIPEEHISOLEIARG SATMABLIANALE IR MDA PERsusEor tape

composition 610 is made up of a tape fabricated from a material suitable for use as a signal

amplification elefeRtFaN *Hﬁteg%lg‘g\’ygdf‘rﬁgkgr |BRSRIRLT SHYLifToRER il g Eﬁ?g@fng along the
center axis of th@lapeé 2 Gsaemibiyestitteevedwninfkér iddéntiitacsttouiiry dainpoiterits’615. When a

circuitry compongiich kis$at gReskNuEh dUeRCBRRy m@ﬂﬁheﬁi@mwhsm@ri@gﬁ%@@@vem marker
identifier 640 fro % %}ngg#?%r r%%pg%'épg 'rq%ult n&he%tln srtelbrlneagvearg@saéggr identifier 640
e

falls into bottom ress 630, which |s ed Wit recursor powder 635. Following
placement of thecﬁfﬁ{éﬁﬁfbﬁé‘e%ﬁtrﬁ?ﬁﬁ?eﬁﬂ@ﬁﬂﬁéﬁ%ﬁ@%qﬁé ?é(ﬁibt”éﬁéﬁﬁrdﬁéﬁqfﬁél?%?§ the tablet die
top half (not showagad joineduoptakiatdie kaittoithb alk6a5dotappl B suHigiestipressuresto produce the

product ablet, whetyprodhickiabiel inclurss 3aynaRAble R¥eaMatet/danilis anpljs therefore an

ingestible event marker. J FIG. 15 provides a view of an automated ingestible event marker feed

1502 on a rotary bR BIES %eﬁﬁ%%ﬂ‘%ﬂ%??%p‘?ee% CRHELFLSESS FR8 AR AS begin with a fil
position and fill czimigct 3O&eboiiegthoirfe A@dotidhe ingestible event marker identifiers 320

with the upper surface 360 of the pre-made 1ablets 340.

{067] The assembly units depicted in FIGS. 2 and 3 employ a physiologically
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 exampie, ingestible event marker identifiers and/or pre-made
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phases, e.g., weight adjustment via weight adjustment cam; pre-compression via wheel 1506, main
compression via wheel 1506. At second fill, the IEM insertion may occur at a fill position, then weight
adjustment, pull down, recompression and ejection may occur. [78] In some instances, tablets
configurations in which the ingestible event marker identifier is accessible by a passageway or hole,
for example to provide for ease of post-production inspection and/or programming, may be produced.
For example, theaassenmdlynonidanay produeeseidogutrsbapsd datieisasishowiinmtalGe7 around a

pre-made ingesthlg.euenb akeridentiier a4 abietpieauparaandet, &G, Lpygydes a

cross-sectional view of in ble evént marker 720. In FIG. 7,'ingestible event marker 720 is made up

of ingestible evelE AP RIS R MR 6’&'&‘8}%&0.ﬁQ?dQVSffH%%%%%{peé%%tb%%S% *The ingestible
event marker idemiifiend@f iscludess itbigiatertbidycsitor coridpeseizBBNigppBireatd Ritver electrodes

710 and 715 andx@é@%bam@H&%ﬁa&aﬁm@ma&%i@w@@a@ﬁraécbdr@e@attmﬁs@se@tgmarkers, the

assembly unit may Inc |nclu a tablet s mold on igur, d to recelve an estlble vent marker and
r&;an in S ntma rker identiiie nasu ?ﬁ
tablet powder precursor and’press’the pow der precursor a W'tHe iréim ere Ce of the signal

amplification elel®de ?sieeﬁ?fﬂﬁ%@(ﬁ%@fé?%ﬁﬁ@ﬂtﬁ%t Ina varlatlon of such an assembly unit, the
assembly unit mgpgdie centigued4o emnplayransingessitiie eventisrackenidenkferpretirsor instead of a

pre-made ingestible, yeptyariey ide iy Faresamle. os,aseembiy ualL max campine an

ingestible event marker |dent|f|erl$recursor that includes only the integrated circuitry component 705

and signal amplifRYL8F eI Ht PESFRTIE BUwESF BratiRol 'ﬂ@@ﬁﬁ‘gﬁu‘fvﬁﬁ‘aﬁ}é’ﬁ‘%blet
press.Following peetiingahedingoceiepoileatsnepfiieidwstifst, ueclrssrthdcuppaoastt lower

electrodes 710 3§‘Lﬂh7é§%§b!cb@r PERCHIRR IS -2 koSG, A REIRANRY SeMeRSHEMas @escribed above.
[79] In some instances tgtbl ress sxtstéen} LR entl known.in th art are modified.to have an

hapical
ingestible event marﬁer pro Uctio JEeri 3 Ve, bl%bfe rsosVlg§s?er%s {hat may be so

modified includesBbearespvtiphiteld s, tﬁﬁﬁéfﬁes%’ﬁﬁemmﬂgisq@ﬁf@ﬁtwasm? 2081098 7.060,294;
6,972,105; 5,958:A467; 8380 1dstdG&s\\dhesnibentablet fisepiregsad endeniherekdesetisthe tablet may

be embossed Wity & GEURID SFRAMECHSHREAS 2 BLBRILIRIPWHNERIMGSe, the signal
amplification element, when present, may be configured to snap-fit around at
least a portion of the pre-made tablet to provide for the desired siable
association. In such insiances, the signal ampiification element may be
fabricated from a material, such as & hydrogel maleriai, that changes
configuration upon contact with a fluid 1o provide for a desirable outcome, for
example where the identifier is released from the carrier upan contact with the
target physiological site.
[069] Also of inferest are assembly units that position an ingestible event marker
identifier at an internal location of a pre-made fablet. Such assembly units may
include a device for producing an indented structure, such as a hole, cavity or
analogous siructure, on a surface of the pre-made tablet, where the structure is
configured to completely house an ingestible event marker identifier.  Any
canvenient device for producing such a structure may be present in the assembly
unit, where devices of interest include iaser drilling devices, mechanical drilis, etc.
Once the indented structure is formed, the assembly unit may position an
ingestible event marker in the indented struciure. Any convenient placement
device may be present in the assembly unit, such as the ingestible event marker
identifier dispensers described above. In some instances, the ingestible event
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ingestible event marker to be identified downstream. This way, tablets with multiple ingestible event
marker identifiers can be readily identified. [81] With any tablet configuration produced by systems of
the invention, it may be desirable to select tablet dimensions, such as tablet thicknesses, to ensure
tablet disintegration and release of the identifier upon contact with the target physiological site, such as
the stomach. In some instances, the tablet thickness ranges from 1 to 10 mm, such as 1 to 5 mm. [82]

Instead of tablet rﬁ@mﬁgwaﬂm@s;ﬂag@@tiﬁiﬁf@umt et AYiIhdeisapstieseoniigurations. In capsule
configurations, ﬂ&%’?g% w%%?@% ar%%l,sl %%Oéﬂé)n(% g,&sélagee o %%frl ‘r:%gf\t?g r%r&clo%e an mt&rnal volume in
Ve ag

which is located a filler composi on suc as a pharmaceu |caII act ent compos ion or a placebo
composition. Thl@tﬁlfa?niﬁfj%‘r%égi{%‘ﬁ%aﬂ? Hg‘ﬁrlfaﬁﬁ%ﬁ@?%dﬁﬂ %ﬁ%“f@iwm% BRIttt include
powders, tabletsincinates qgraitic idatidlicgrapositid nsa@elidts abendsniond sphier)eschrilemcompositions of

capsules may va;amdFdPﬁaﬁewﬁg'%;m@ma%% el YECIR-FRIPRRNGHSVehicle

components ma)( include one or more constjtuents, inclu H‘?} but not limited to fillers, binders,

disintegrants, coloTilt§ZUeh i E sy e iiss M%‘?’ﬁ%’ﬁtég G RREFEE RReARRAAN AOEEY in PCT
Application Seridhtier ISROS640263F FubIShERIROWIE 200611 267 1iBetkky déseloguteeof which is

herein incorpora];@gbgwgaéeéan@@ﬂéd@'@mn@} e sedosusa: e spmpeaents that can be present in

compositions of nfi n.b g mlnt Pharmace |caI ciences, Mace Publishing
Company, Phila eIp X% I%B tﬂtegf%i 085)! Eepen ﬁl%of)ontmf urrtelcc:*ij ra%pll %logrjl PnghICh the

ingestible event ﬁﬁ%ﬁ‘lkré?’l%58@1@6‘1%?‘88?@8‘%%‘@&56@%‘1% event marker may not include a
pharmaceuticalljerativeiagentrevgissas desarikesiakeydodiidrbe fistandsegnnd tapsule

components may hie fabriated SKam A0 AOMERIPTIETRIPSE! USICANNER ANEDIEN; Argtocol. Materials

of interest from which the carrier components ma"\{iD e fabrlcated include physiologically acceptable

polymeric materitf&4th&P a8 REA MR BV MBI pASPH AT Ea T ALEER 'F08 RBLFhe materials may

be clear or opaqaeprafidchiaychetioolerstbag Uésipsdir@fahatge siSa e dutivailiabodibséstic materials.
[84] Suitable polymarSfMt\/\6}%@@@%@@%@0@8«)&&@ tmﬂénwenﬂa%w RRdabpigated include, but
are not limited to; va Ialgzcoqgét(PVAz)mbl atur daI %nﬁ’ ntg%e 0lys accharldes ncgjdlng pullulan,

H] are c 3 mar er tden
carrageenan, xan hitbSan agar gums, And Cellfosid ma erlas such as car ox;)’methylcellulose

hydroxypropylmé‘?ﬁ}%ﬁmwéér(HPM@“‘FﬁéWHﬂbs@ WGP@MWI&@IWQ%&%%%/HWI
methylcellulose, duysiseempsopydeaitliaser polgathyilene ghyeolsRinGSs) spolyetligenesexides (PEOS),

midures of PEGs-gdya%achiieaay Mrthasiizadd %agseﬁn&%'w%r&ea% SEGUDRAGIT Em,
EUDRAGIT Lirm and/or EUDRAGIT STivi methacrylic acid % mer%)%EUDRAGIT RLTivi and/or

EUDRAGIT RSifff4RGALHRT Sr et A\ AR 80 by 8PS: $5 NAARSISHVFP6Rdone),

polyglycolysed glfe&lridés. ($uptredes BL BDHREIAH 4dr rasBmbly CIRE480 102 Tiblr SELUCIRE
501131m and GE4hiARE MMMV@@&&)@@@@WE%WW@@@M@Esﬂgi@@\%ﬁOPOLIm
g‘r’]g’meerﬁf(epo'yo%ﬁ}éﬁEhrV‘c?en%fPe?'Xﬂﬁ(}’&{;%’aﬁgé‘%nc.% SNBSS RHAS PRELAMERAGR ™ polymers);
unit 400 includes tablet die vottom half 415. Also shown is ingestible event
marker identifier dispenser 430 which includes hopper 420 and feeder 425 which
dispenses an ingestible event marker identifier 410 into the tablet die bottom half
415. A predetermined amount of iablet precursor powder 405 is present in tabiet
die bottom half 415. This tablet die precursor may have been positioned in the
tablet die bottom half of 415 by any convenient protocol, such as by positioning
the tablet die bottom half 415 in receiving relationship from a powder dispenser
{(not shown). The sequence of placement of tablet precursor 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

followed by the tablet precursoer powder 405, and in other instances this order is
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[85] The capsule components may be fabricated using any convenient protocol, including molding, etc.
Fabrication protocols of interest include, but are not limited to, those described in U.S. Patent Nos.:
5,705,189; 4,576,284; 4,591,475, 4,655,840; 4,738,724, 4,738,817 and 4,790,881. Alternatively, the
carrier component may be obtained from a commercial vendor, such as Qualicaps, Inc., Whitsett, NC.
[86] In assembly units configured to make capsule-configured ingestible event markers, the assembly
units may includeztraasfer plegmeitter sutihassfepas: gy AFShpUaSIBES:d@lless, eiedstrom sources of

the components,ip, g, asseily sile Jn A%SHtaN A TATPEI=C REAL M sauge-pggpsule filer

composition (which maY or may not include an active agent) to the as y site may also present.

The assembly uffeRHY ARG EMHE dRHETRLAKIE BB INSERILRE BReeY SPHivt@ingestible event
marker identifiergheh&ifiest macusecopmivdap swleTopimp othe ntstém ddtb eofittemcbatippdsiionid¢o produce a

capsule ingestiblgQyaRs Malksis i GrikdPayidessaipwigiaasessligudiagragidalg for a system
that combines an iy estlblef %vent marker W%%]r%gsul .comE)glnents tto ré)du e afn ingestible event
marker. In proc:egs‘:Tl on\}\??:ﬁggra? TGO RTAET A %&ci‘Bﬁ-ﬁ? § ff(‘)’ﬁ?e%g.r, LSS 8is provided and
an |IEM identifier 140 BPipiseird@linte fak AP tbegladabdegieoatale (neueswndsdajped|écis branded and
coated at step 14ddl-ancknagkagediat mep 24pR. s[#iTiEGorRIeyidesradvievied aeapsule ingestible

event marker assembiy il 89,10 assPHELLUIIL SO0 CHNNSXRRBY5 MPYES i capsule halves

810 past the dispensing location of ingestible event marker | nd feed 820, which

dispenses an ingBeHRECeYR RITRIKR AUEhTIREER5 WS d5p&ie BertiRienare8L0"afiflere desired, the
ingestible event ivamidarsdeniifpsi@2b anmalfibelise @recit tuigpitahoafttentottornchatd-8 10, for

example with a syitalesadResmandiaEbREeSSHing-PisRpnaesA36,d8livers.apipdetermined

I f liquid le filler ¢ ition 84 hi t includ h ticall
2cive agent) ns e BRI BE0RORBH B GTEe GBS Ao AP Bkeapeule hal

850 from a sourder(hetakswhifes examalntpielaficheipasitischtebmentapigl dors mederté a product
capsule 860 thatdpatudassing prgestibie event marker identifier 825 in its internal volume. Because the

[ tibl t identifi ' in 8 le 860 i ' tibl
e R RSB e e e

roduction systems descr V€, various components of the

system 800 shoWHRSFRS. B'endiepeiRfodiridi. BB etariisle PR RSy SRIBIcHBTRIR nSiA%Er identifier
hopper 815 and téstdoB2nmétitibe: replaicthdivisthradueachFoo rapongal teok:, stsasbowavingFIG. 6 or a

dispenser as shq&m%F@%@%%ggggﬁgm@é@be an air gun.) [88] In a variation of the assembly
unit shown in Flcj. 8, the assembly unit &0 may be modified to replace the top capsule halves as
Shown ith inged0f3 QURTAAP EaE L BLER BT E et OPE Blok Bl atent
application seriall®r&EIaXBEIS A2t RrmacaiticisRosiy dsatisgntittndeasmgestible Event
Marker Identifieratagcensgeniseloscervbvibiapdedncarns atecbheseprory raferengpinnothese instances,
a separate sourcg o1 Qi ey Bt maker anifisrs ey patheraenlm B3LIR ey another

variation of the assem ly Unit shown in , cap aving ingestible event markers integrated
into one of the cABSUIERER AP PBiIoSET SOTNIRSIE S54iaeCaHiRte cthddstigtevent marker
identifiers is not desgisarebmge stibleecintararke thdegntifeetsenaynbenmgospesatest itite capsule

halves using any,cqmveniens apRERachdxampIes Hfsidiiieny acceptatte material. The
protective component in such instances may be pliable, so as o vield under
application of pressure and therefore protect the identifier. Of interest in certain
instances are gel materials.
[075] instead of powders, tablet precursors may be two or more pre-formed
tablet precursors which are combined with the ingestible event marker identifier in
the assembly unit {o produce the ingestible event marker. An example of how
two fablet die precursors may be combined with an identifier is shown in FIG. SA.
During assembiy, two separate feeders defiver to an assembly site of an
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approaches for producing capsule halves that include integrated ingestible event markers are provided
in United States Application Serial No. 12/238,345, the disclosure of which is herein incorporated by
reference. [90] In yet other aspects, the assembly unit may be configured to stably associate an
ingestible event marker with a capsule carrier by sandwiching an ingestible event marker identifier
between two capsule halves. For example, FIG. 9A shows an ingestible event marker identifier 910

sandwiched betvigesnirptusiaassie hade Hdr and $@c§l@ﬂct@§1@$ud|%f®a|fﬂ?é)p%@hﬁé§é‘iEﬁ!:!@@psme half 915
is configured to fh gédgog)f g%%qg %%)%%méu ét% O gsg own, OI[91 Alternatlveopé the %ssembly unit

may be conflgure to stably assoclate an e even marﬁer dentitierwith & capsule half by

employing a phy@%ﬁ%ﬁldgﬂ‘i}“&%’céﬂ)ﬁaﬁ% HMESPe R Aefite AS tHI9FAMRIRBIBNEVEAERTarkd? identifier with a
surface of the cagsutatvalfosiichramars ehtemsurfi@Eesd. theapSelehatiadbeattsuitardscapsule may

then be filled ang sealed. 35 dﬁéle%qf@pg@%cseﬂb%éméa%M'%ga&mﬁén@m rfy@pation of the

assembly unit shown in EIG e the @re made tablets are re%) aced with capsule halves and then

the capsule halvES4FEFRaH M&réatﬁﬁé%ea Eh SRIHIRSEIE MEHAL D& LRI sitinble this
configuration of thisl inigestiedizatiomrigkeant D) IIPetradetididypewfsapsly Rigestble event

marker, the ingeaﬁbée avenivarasket RASssmeiabiad wisinhi asgosmied wik,ghe eapsule where the
ingestible event rl éde%n%lﬂ‘% X e%%c géetgb\{vltt Vetsrg ﬁJ Gﬂég p owdes g%t mechamcal stable
e

association. FIG prowdes an exam eof suc aca sule ingestl eeven marker. i FIG. 9B,

ingestible event ﬁ%ﬁ?&lm@‘ftm%@%@eﬁ{@ﬁo‘%@M@ﬁ?&@'&‘@%ﬁ@ﬂ% 0&0 Amettageisinthalient marker
identifier 950 seditedrid itee plimssupfagsdheztaEbyetastie bhard 960:c¢ efabrisatesthis structure, an

assembly unit may PRy e RaAE FAPSIESSA%A0d ingrsliale %mea%ern fijilers integrated
with elastic bands é 50 and 96%2{where the assembly unit is conf%re to slide the elastic band 960

over the capsuleSYa0 BB ORI IRE ShY SHBIE WRSHERHASRENS 380 %o 3T 7GR POIRAME INCes, the
assembly unit is ioefafigesetheotivy cueanaidry &bl eowparsomhekes identifiersietor theténtexibr of a pre-made

capsule. For exam@,em;b@gamram%mb@gmw{@dg @na@,iagégg,ggdmk;;Qous device that injects an
ingestible event E%gef& identifier. mgot e |nter|or of an re ma suke In sueh mstances the
her

assembly unit m “be con% Ured 10 seal an Sres tant oIe (Rt Testre o fhe injection.

ements in the assembly units. An example of such an assembly unit is shown
in FIG. 6. in FIG. 8, assembly unit 800 includes reel-io-reel transfer davice 605
on which an ingestible event marker precursor tape composition 610 is wound.
Precursor tape composition 610 is made up of a tape fabricated from a material
suitable for use as a signal amplification element of an ingestibie event marker
identifier. Positionad in equal spacing aiong the center axis of the tape 610 are
ingestible event marker identifier circuitry components 615. When a circuitry
component 615 is aligned with punch 620, punch 820 punches an ingestible
event marker identifier 640 from the precursor tape. The resuitant punched
ingestible event marker identifier 640 falls inio bottom half 625 of die press 830,
which is filled with tablet precursor powder 635. Following placement of the
ingestible event marker identifier 640 in the {ablet die bottom half 625, the fablet
die top half (not shown) is joined 1o tablet die bottom half 625 10 apply sufficient
pressure to 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 automated ingestibie event marker feed
1502 on a rotary tablet 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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[94] In some instances, capsule manufacturing systems currently known in the art are modified to have
an ingestible event marker production unit as described above. Capsule press systems that may be so
modified include, but are not limited to, those described in U.S. Patent Nos. 7,082,738; 7,025,911,
6,877,611; 6,499,279; 6,245,350; 6,080,426; 5,765,342. [95] In some instances, the assembly unit is
integrated with a packaging unit of the system. For example, the system may be configured to produce
blister packagespbhithe, inge sttipterdninakkesSueigsi el systemsaas seetynseaienaats configured to
stably associate . INg8sHbIG Ve SPakiEr WA A.CPiish, SHELLES A HPIRL Eaapsulermay be

integrated with the blister-packaging unit of the system. An example of such a system is a system
where the bliste?BcRRY @hififl |B%§OBHQ%} WSPBL RAEETSE;: Qgge(ilﬂﬂﬂnée‘é?mﬂrﬁégl‘?ﬁle event marker

identifier on a surfalcgesfier preyrmerie. carrier, such as a capsule or tablet. Examples of ingestible event

marker identifierjgggembisde vicashial maxbe-sHearatRMWiIH M PackagigidRitdpehide pulse-jet

deposition deV|ces plggnq?gos%gggsté%llleg amounts of matgli'qall onto réengl e Iocatlons in a manner
sufficient to proﬁce anng estibie &vent r?afgggjgﬁﬁ@x-ﬁﬁroughput fﬁg LbRe® ven? marker

production systefﬁ’fseéﬁ?h@f iRCErReR AYAY iﬁ%ﬁ@ﬁcﬁﬂﬁ’@ﬁ&f@@f REBIHR RN DSt IREYefRstions in the
assembly of ingesiilzleeventmarieiabll palreamn pbthedngestinlerapentaortker sussembly unit may be

units configured iqymake, 6QFRPANGALS, 8L ARSHDIE eI PAIK RIS, RETLAS I0pgible event marker

identifiers, pre-made tablets tablet(frecursors capsule halves, capsule filler compositions, pre-made

tablets, etc. DowHStHEEh %‘?‘Tﬂgrmd: Srifl PERVEEE rﬁa?%ﬁsér’%@?ﬁﬁ[yvtﬁ’ﬁ@frﬁ%ﬁ%@iﬁn%vﬁ?imore
subsequent unitsiskeh7a8.cdantée.unitegseitiitgeusits Mpaokadiigiunitsiand thieitigestig@r] Also present

in systems of th%@e?@m&@maynh@epa@oobéa@&&%@%cgaw@h@@ﬁé%@&sta%v&m% cameras, which
check the quallty of thgi &(,ast{ble vent m ker7s0 rodﬁ the sgstems and re iJeCt those markers
oS

Aty o&@rate PR Bl RBTTRMTEY to shape,

that do not meet'Shs Or more precdetermined quality
color, size, etc. FRAMIRY ang ey ebsirelsieiieatsiotlintardstighat anpfiisatigrestemant systems of the
invention includez lgutrarerogtdiriied itgébase cescrbekkis, thitegd HatesrRatentiMNnge® 741,731,

6,739,455 0 434,k 07 3204, 2042 o LI SAMELI9RLER HF-AUR I paplgpl Lnt ncluces

an ingestible event marker Identifier detector configured to spec detect ingestible event marker
identifiers assoc%&ﬂ@emﬁ%?ﬂb?gqr?%ﬁﬁ%@%?é’%?f@ﬁ?ﬁ%&%?u%%%@fﬁ’ﬁ?ﬁ%%m@ event marker
identifier detectosigfantenpitosiarmétaledett@or cortfigerdukterdetestttie presendatiof injestible event

marker identifierg jgnth@ fiR8bmbly unit, the assembly unit may be configured to employ an
ingestible event marker identifier precursor instead of a pre-made ingestible
event marker identifier. For example, the assembly unit may combing an
ingestible event marker identifier precursor that includes only the integrated
circuitry component 705 and signal amplification element 718 with the powder
precursar in the donul-shaped tablet press. Following pressing, the final
components of the identifier, such as the upper and lower elecirodes 710 and
715 may be produced, &.g., by using a pulse-jet device such as described abova.
[079] n some instances, tabiet press systems currently known in the art are
modified to have an ingestible event marker production unit as described above.
Tablet press systems that may be so modified include, but are noi limiied to,
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
embessed with a ceriain feature (such as an indent) to allow the produce
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ingestible event markers (where the ingestible event marker identifiers will include metals that will be
detected by the metal detector). Other types of ingestible event marker identifier detectors of interest
that may be included in the quality control units of the systems include, but are not limited to: X-ray
based detectors, near infra-red based detectors, etc. [099] Also of interest are quality control units that
include operational detectors configured to confirm that the ingestible event marker identifiers of the
ingestible eventingatkeks prodiueenikby theosytentiiiade dpersitiamal. Frds evampeleguality control units

may include radig fiEQuaaRRE) S Vg eRSIERTISICER deyires, configured to confirm that
the integrated circuit component of %25{} estible event marker is é)EH ational, Alternatively, the quality
r l%%

control unit may B oA Bﬁf@’cﬁgg @téogr‘?rgd&gﬁ’?e?yo‘f%tﬁ%% ?1&@%?@ SVERY marker (for
example by puldee-jeeseahiaitpuespeindrieeditisasibes prvtb hirsaies! tiipkooidescdmeestien to a probing

device that cheq&é{éh@@ﬁ%@aﬂﬁu @ﬁ@@@ﬁ@yiwtﬁé thedingastibla eeicnarkemislesdter. [0100] A
process flow dia ram, %60 as é é) 'Q&%% C%téb § ev%%é rﬂ%%%rssé following
R eie. 18; e process [ %

production is shown in agram 1 excipients 1506, e.g.,
tablet componerit§dfasdiPHe! d@ﬁfb%sé‘éc%ﬁa b ﬁE’PWIdentlfler 1606 inserted at step 1608 at 100%
1510; a coating peg] hesapplied aidé] 2afigusaivneednatstige 16dkht Priatkeg magy bBasecomplished at

step 1616 and ”EES [RAYGH: w&;wk%egaegagemg@pm SHPleR al.LBeY. and e product

repackaged and s gg)ed at ste 622 OlOlFJ [n some instances, sglstems of the invention may include

post-production P18 ﬁﬂtﬁlﬁbe R SPERENAGUPEITR SPBEPERT tHE i LIRSS iponents of the
ingestible event fiterkemielstitifiersuof tike probectangeisttiie asivat aoarketgnpegjticorivenient

programming d%{&@gmmp@saﬁmlwuﬁ@h@mp&nm PReRlianAAetears desesibed above may
further include program Jrr{{g fupctlgn lit ch pragrams th%adent&fler efore dunn% and/or after

WosTs coa icUlate , COMpOs!
operational deteFramation AISo of hiare t are elegtros?atlc programming devices 10 ?JZ] A process

flow diagram 17028 a kSAste ANCOPRILIHSE 16 1HDGPIMIFIBREI ke BPEREMERE I II6WRhg production is
shown in FIG. 1¢dmnpgbetipracess iflicusdiegr amribrdelarnsAfhandeexcipienissladd eenistablet

components may e fRABa3e A0 aoElLidenHlcthd WinseiRk Al tER A7 6Rdgroduce a

product. The product may be coated at step 171(5 rinted at ste bulk-
disintegrants, coloring agents, etc. Vehicle compone ts of interest are further

reviewed in PCT Application Serial No. US2006/016370 published as WO
2006/116718, the disclosure of which is herein incorporated by reference,
Additional disclosure of components that can be present in compositions of the
invention can be found in Remington's Pharmaceutical Sciences, Mace
Publishing Company, Philadelphia, Pa., 17th ed. (1985). Depending on the
particular application for which the ingestible event marker is being fabricated, the
ingestible event marker may not include a pharmaceutically active agent, e.g., as
described above.

[083] The first and second capsule components may be fabricated from any
convenient material using any convenient protocol. Materials of interest from
which the carrier componenis may be fabricated inciude physiologically
acceptable polymeric materiais that are used in conventional pharmaceutical
capsule dosages. The materials may be clear or opaque, and may be colored as
desired. Of interest are both rigid and elastic materials.

[084] Suitable poiymers from which carrier components of the invention may be
fabricated include, but are not limited to: polyvinyl alcohal (PVA); natural and
synthetic polysaccharides, including pullutan, carrageenan, xanthan, chitosan
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packaged at step 1714, programming or sorting associated with the products may be accomplished at
step 1716 and repackaging and shipment of the product may be accomplished at step 1718. [01031 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 thegingegirse exent auickesidfomexsiaple taietest anyeayneriatengase{ivity that may
have occurred in, e, SpBl,FAINAIIEN MBOICHILE RSN LORIPALSRIR) B o @ signature

element unit. This signaturé element may be any convenient collection of SP/ bols, numbers or letters

or combinations THUREYEIRE JREHNFHESEgnBY BRI EIERYER 1SS e PRYEIY R HYEP Fhachine
readable or encrifiit€d). avigetsiviedes ThaisigifaUse elbmicat ohdEGs assdtidtedanighictikedngestible event
marll(<er_in any c%%%g@ lWayd %%%%&mﬁg’t%%taf iggttglﬁ'mreb pent %Ig%@q: prhntefdtrc:nt_o ;
packaging associa ith, sueh as ister pack, bottle . stems of the invention
may convenientl?@%ﬁnt@ebﬁ%%%*ru er c“i')%t r%(i,@\i/%g?:éoz ?/P ﬂﬁ%lﬁljrtgﬁ%é&%ﬁmﬁrbdg)émployed. Of
interest are compteRABHtrdt BNt AMELTIETUdBSaTaR CeppfBRECitEiEene s{Fgy éxdmple where the

architecture is degigitachts), epligize deda jlovehrisveaththe GiBtubIREMsanith| clemems of the
architecture. An gxanuple-of ng%l}q%hargpgeéﬁ@dw inclyde & ghSUperyisor computer

|l '
which communicates via seri%ﬁnterfaces with,a number of custom m&g{r%g%é %ogbrﬁ Qgsociated with
different units of RAES/SEHC 2 HARBRIits FRMRBIHp AR BYSEMRIRG KA YETO®)®-Dr example, a
computer controtomitymeay (aehhics RQoBXAMAG BRHE misonmeuwtdrdfikcommunication with a CPU

associated with gﬁgﬁ gfrthe-yaLiausuRits S yatg myef @grigyg@tlggn&qul%%mmply unit as
well as other units thatima l%e res]%nt such[g buttnot |II’T%I1’€CE to {)recursor f%%r cation units, sorting
units, quality corﬁrr%tf)ﬁ%it'sq ﬁa[c @%gi%i%?‘e FFRR ’(Q,Br%r&ﬁ%? %8?1 T %'ﬂacrLH alf)“ir?éﬁjde an operator
terminal includinBch Viaias dispapseniéessinadint HfernraRn Pesindntd. BBesek548.2fsired. Examples
of computer conty@buits;of bESERSS thate)Aubea, ashpleddaionesatessysiaremaiéig imention include,

but e ot it s eseioed Ui SIBGR FRIETN G 493,812 7087 12610616193

6,499,279; 5,522,51. 1 stems of the invention may be configured to run on any convenient
power source or QeRliRR B PER-NGurces. As such, systems of the invention may be powered
pneumatically, e[6g6]icallyssamily coisbinafippmsd e resfe [QB6leetiguiredungenstzoeldnat this invention

is not limited to nﬁéléi@a@rtﬁép&%mﬁﬁ%hg%%ﬁ FRNBYNGEY - Jlif R0 lde dndgrstood that the
e

terminology usec{ml3 hegeinrsjs for trllle Spurr@%?e ogt srgint%in artlculfartaspects onlg, and is not intended to
be limiting, since e %’(?ope%'f.'%g presen invention will befimitad B%If%@%%e %pgnc?@d claims.

assembly site. In addition, a transfer element from a source of capsule filler
compaosition (which may or may not include an active agent) to the assembly site
may also present. The assembly unif may also include a mechanism to stably
associate the one or more ingestible event marker identiiers, the first and second
capsule components and the filler compaosition to produce a capsuie ingestibie
event marker. FIG. 14 provides a view of process flow diagram 1402 for a system
that combines an ingestibie event marker with capsule components to produce
an ingestible event marker. in process flow diagram 1402, an AP! and excipients
1404, e.g., capsule filling is provided and an |1EM identifier 1406 is inserted into
the APIL, e.g., capsule at step 1408. The capsuie is branded and coaled at step
1410 and packaged af 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 haives 810 past
the dispensing location of ingestible event marker identifier hopper 815 and feed
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[01071W here a range of values is provided, it is understood that each intervening value, to the tenth
of the unit of the lower limit unless the context clearly dictates otherwise, between the upper and lower
limit of that range and any other stated or intervening value in that stated range, is encompassed
within the invention. The upper and lower limits of these smaller ranges may independently be
included in the smaller ranges and are also encompassed within the invention, subject to any
specifically excluded diniuk ididhenstated iageib\d/peceithevsiatétbnaigesziciades enpsoieboth of the

imits,ranges exclging ey onpelb aLihasenBclterlimits o alsg Bchidscs hejnvention. 0108

Unless defined otherwise, all technical and scientific terms used herein have the same meaning as

commonly unde%ﬁc?@ﬁ%?}jotﬂe”}?f B?Hfﬁﬁr?fstﬁﬁl RPERE AR TP WhilH t?ﬁéﬂ}%mi%h%a‘r‘é}ﬁ"ag Although any
methods and madiresigesiniion oy rgesvidlingt fotberseRicritivdrharpindeiimireibelused in the practice
or testing of the pragRRt EWROKOMISEIGsEBsakve ddustiative mejhedsyand rBatatiale ake now
descrived, [0109jAll publigations. fnd patenis cliec i ihis, speeificalion.afe. harein nagrporated by

u ic indi

ation
reference as if each in |\}J|%Cua§/€ Ication‘or patent were specifically an vidua ¥|ndicated to be
#8scribe the

incorporated by PéReiesicE3aRG are I cpdedial Brid&iPrby ROEFSHEE! 8NgNRlJ8e2 576
methods and/or rdatierisii inibasuteatidaligile whichdthe pubtivadienssate giechat helctasion of any

publication is foryts glisciasure, Briog\aube dlngdaieApd;sharh Al hG, RO HEuedasan admission that

the present invention Is not entitled to antedate suchpublic,atlon b%ﬁvlrtue of PFIOI’ invention. Further,

the dates of publfe&iBAG RSB HRY L HifPER HBIFPBRE ' dRG19REHIR BR0n atB8SKRich may need to
be independentl$afbfian edg<OibE) BYeris metkel thats agithsét Herddh areduntite sysperled claims, the

singular forms "aas@iBedaibdvahearinedudspiia saierenissanessotbsoaentexiceleanly distates otherwise.

It is further noted tr‘ljaft t@e Iglaims mqr\]% l%ﬁed{naﬁtfée&io}g e\>/<ecA%Jctjnea{ gy %Eggfpe?l r%génetg% sé\gn%uch, this

. ma lde . rof examg " "
statement Is Intended to serve as ecede aslIs 10r use ofr such exciusi ermlnology as soIer,

"only" and the iK&SH EBHR_EHBAARRAHE B GRUINH SPERARTEIHEe RS SBPWSE 6@ Seicative” limitation.
[0111]Certain raggesnbaves beempreRenEdvhtetispdtisanumme iealvatugs being preceded by the term

"about” The terysgqut i uiel BerRlLLOAYdRILRSAISHIRertdoh e xncl Tubss that it

precedes, as well as a number that is near to or approximately the number that the term precedes. In
determining wheltif¥rg MIAIERS R RRIAF T4 18D SREXHG LRI & RN Catil T BSRELPISYEr, the near or
approximating umasiecknsiasoiasoniagde aopendieg Wiichrdrisiheat patentanplidaighn isésgresented,
provides the subgtagtialemdivaienteédherspaciicalidesiesypymaeintRtb2dn s adiifie apparent to
those of skilin the artyaen rsading ihjs disclosyrs, each ol ihs Ndividua) ashacts described and
illustrated herein"has discrete’components and eaFures whic mayrbe rea ﬁy separa £d from or
combined with tHE¢EXEfesBBAMRP IRHNEhe P SEARSFAISASPUER WitherRilEaKEAY Mdilitthe scope or
spirit of the preséfuitiventian nditye eektedtmethod can be carried out in the order of events recited or in

any other order WQP is %gi%%&o\%@&[%w%@%% Mfgrmimgﬁ@/_e@ti fas,been described

in some detail by W%Qf lllustration and exam?le forﬁgur oses of clarlt{yﬁof understanding, it is readily
i

apparent to thosB2PSriIsEHP AR THRELETH AR B8Rt &R L0RIRL 4 6r SARSHR SRIGH #75t certain
changes and mogifigepishsutiayhbe arrethertie reaoreeitbionperiibir ttvgrirorarkise igpirifiersssope of the
appended claimsyo; necessary. Ingestible event marker identifiers may be incorporated into
capsule halves using any convenient approach. Examples of suitable
apoprcaches for producing capsule halves that inciude integrated ingestible event
markers are provided in United States Application Serial No. 12/238,345, the
disclosure of which is herein incorporated by reference,
[090] In vet other aspects, the assembly unit may be configured to stably
associaie an ingesiible event marker with a capsuie carrier by sandwiching an
ingestible event marker identifier between two capsule halves. For example, FIG.
3A shows an ingestible eveni marker identifier 910 sandwiched between first
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WHAT IS CLAIMED IS: 1. 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: a quality control unit comprising an operational detector
configured to determine the operability of an ingestible event marker associated with carriers in the
product. 2. The system according to Claim 1, wherein the operational detector comprises a radio

frequency (RF) deyegcoafiguseshto sdetermiassthe wpesabilinekthesinggstikie.gvent narker. 3. The

sysftem accordi.rlg{ﬁ%&]pé' . OZmeg g} §ngﬁc!:c g&%ehi%fag%ar-gheggv 'g.evice. 4. The system according to

Claim 1, wherein the quaﬁ?ty contro%unlt Is configured to prln?straces on the carriers of the product.
[@81] 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 event marker
identifier with a surface of the capsule half, such as an outer suriace of the
capsule half. The resultant capsule may then be filied and sealed, as desired to
produce the final ingestible event marker. A variation of the assembiy unit shown
in FIG. 2, where the pre-made tablets are replaced with capsule halves and then
the capsule halves are filled and capped as shown in FiG. 8 may be employed to
assembie this configuration of the ingestible event marker.
[092] in yet another type of capsule ingestible event marker, the ingestible event
marker may be mechanically stably associated with the capsule where the
ingestible event marker identifier is associated with a siructure that provides for
this mechanical stable association. FIG. 9B provides an example of such a
capsule ingestible event marker. In FIG. 8B, ingestible event marker identifier
930 includes pre-made capsule 940 and ingestible event marker identifier 850
secured to the outer surface thereof by elastic band 960. To fabricate this
structure, an assembly unit may employ pre-made capsules 940 and ingestible
event marker identifiers iniegrated with elastic bands (950 and 960), where the
assembly unit is configured to slide the elastic band 960 over the capsule 940 to
produce the ingestible event marker 230.
093] In yet other instances, the assembly unit is configured to inject an
ingestibie event marker identifier into the interior of g pre-made capsuls. For
example, the assembly unit may include an air gun or analogous device that
injects an ingestible event marker identifier into the interior of a pre-made
capsule. In such instances, the assembly unit may further be configured to seal
any resuitant hole that resulis from the injection.
[094] In some instances, capsule manufaciuring systems currently known in the
art are modified to have an ingestible event marker production unit as described
above. GCapsule press systems that may be so modified include, but are not
limited to, those described in U.S. Patent Nos. 7,082,738; 7.025,911; 6,877,611;
6,499,279, 6,245,350, 6,080,428; 5,765,342,
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5. The system according to Claim 4, wherein the quality control unit further comprises a pulse-jet
device configured to print traces by a pulse-jet technique. 6. The system according to Claim 4,
wherein the printed traces provide connection to a probing device. 7. The system according to Claim
6, wherein the quality control unit comprises a probing device configured to determine the operability
of circuitry components of the ingestible event marker by the connection to the printed traces. 8. The
system accordingp¢e]}Claimis futhessanpisingoly propissimeginag:device cacligimed:tio ggrogram circuitry

components of te; iggsfible-SynLMASre 9, MR RcRAES 19 GlalknBygrein the

programming device 1s configured to %ro ram uitry components of the ligggestible event marker
before, during, oPasfEIGe@rmififallss nge%%ﬁityﬁf}iﬂé'ing&t%céhe\%ﬁt?m%lr sBmbly

components configured to stably associate an ingestibie event marker with a
carrier, such as a tablet or capsule, may be integrated with the blister-packaging
unit of the system. An example of such a system is a system where the blister-
packing unit includes cne or more devices for assembling an ingestible event
marker identifier on a surface of a pre-made carrier, such as a capsule or tablet.
Examples of ingesiible event marker identifier assembly devices that may be
integrated with the packaging unit include pulse-jet deposition devices, which
deposit controlled amounts of material onto precise locations in a manner
sufficient to produce an ingestible event marker.

fog6] High-throughput ingestible even{ marker production systems of the
invention may include additional uniis 1o perform other functions in the assembly
of ingastible event markers. Upstream of the ingestible event marker assembly
unit may be units configured to make components of the ingestible event
markers, such as ingestibie event marker identifiers, pre-made tablets, tablet
precursers, capsule halves, capsule filler compositions, pre-made tabiets, efc.
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
fike.

[687] Also present in sysiems of the invention may be one or more guality
control elements, sueh as cameras, which check the guality of the ingestible
event markers produced by the systems and reject those markers that do not
meet one or more pre-determined guality thresholds, such as but not fimited 1o
shape, color, size, etc. Examples of quality controi elements of interest that may
be present in systems of the ihvention include, but are not limited fo those
descrived in United Siates Patent Nos. 6,741.731; 6,739,455; 6,434,811;
6,079,284, 5,522,512.

[098] In some instances, the quality control unit includes an ingestible event
marker identifier detector configured 1o specifically detect ingestible event marker
identifiers associated with carriers in an ingestible event marker. One type of
ingestible event marker ideniifier detector of interest is a metal detector
configured o detect the presence of ingestible avent marker identifiers in the final
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10. The system according to Claim 8, wherein the programming device is a post- production
programming device. 11. The system according to Claim 8, wherein the programming device
comprises an electrostatic programming device. 12. 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; and

determining, by agpeperationat detecier consponeatiabEsspualheonirebunteaomiigusgd to confirm

operability of an ngestible.exepMafikekasseciated, il GREUSTSHRME ProdHS: ypes of
ingestible event marker identifier detectors of interest that may be included in the
quality controf units of the systems include, but are not limited to: X-ray based
deteciors, near infra-red dased detectors, etc.
[099] Also of interest are guality control units that include operational detectors
configured to confirm that the ingestible event marker identifiers of the ingestible
event markers produced by the system are operational. For example, quality
control units may include radic frequency (RF) devices, such as near-field BF
devices, configured to confirm that the integrated circuit component of the
ingestible event marker is operational. Alternatively, the guality conirol unit may
be configured to print fraces on a carrier of a product ingestible event marker {for
example by pulse-iet techniques) and then use the printed traces ic provide
connection to a probing device that checks the operability of the circuitry of the
ingestible event marker identifier.
[0180] A process flow diagram 1602 of a system configured 1o inspect ingestible
event markers following production is shown in FIG. 16, In the process flow
diagram 1602, an AP| and excipients 1506, e.g., tablel components, may be
compressed and an [EM identifier 1606 inserted at step 1608 at 100% 1510; a
coating may be appiie¢ at 1612 and sampled at step 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 post-production
programming 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 exampie, the
operational detectors described above may further include programming
functionality which programs the identifier before, during and/or after operational
determination. Also of interest are eiectrostatic programming devices.
[0102] A process flow diagram 1702 of a system configured to program ingestible
event markers foliowing production is shown in FIG. 17.  In the process flow
diagram 1702, an APl and excipients 1604, e.g., tablet components may be
compressad and an [EM identifier 1706 inserted at step 1708 to produce a
product. The product may be coated at step 1710, nrinted at step 172, bulk-
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13. The method according to Claim 12, further comprising determining the operability of the ingestible
event marker by a radio frequency (RF) device. 14. The method according to Claim 13, further
comprising determining the operability of the ingestible event marker by a near-filed type RF device.
15. The method according to Claim 12, further comprising printing traces, by the quality control unit, on
the carriers of the product. 16. The method according to Claim 15, further comprising printing the
traces, by packaged at step 1714, programming or sorting associaled with the products may

be accompiished at step 1716 and repackaging and shipmenit of the product may
be accomplished at step 1718,

[0103]In some instances, the systems of the invention are further configured to
associate a signature esiement with the ingestible event marker that uniguely
identifies the ingestible event marker identifier of the ingestible event marker and
can be read at any convenient fime, such as the time of sale, io ensure
authenticity of the ingestible event marker {for example to detect any
counterfeiting activity that may have occurred in the supply chain between
manufacture and the point of sale}, e.g., via a signature element unit. This
signature efement may be any convenient collection of symbois, numbers or
letters or combinations therecf, as desired. The signature element may be
readily human or machine readable or encrypted, as desired. The signature
element may be associated with the ingestibie event marker in any convenient
way, such as prinied onto the ingestible event marker, or printed onio packaging
associated therewith, such as a biister pack, bottle, box, ete.

[0104] Systems of the invention may conveniently be under computer control,
where any suitable architecture may be employed. Of interest are computer
control units that include distributed control architectures, for example where the
architecture is designed to optimize data fiow between the distribuied control
elemenis of the architecture. An example of such conirol architecture may include
a controlling supervisor computer which communicates via serial interfaces with a
number of sustom interface boards associated with different units of the system,
gach unit with its own computer processing unit (CRPU). For example, a3 computer
control unit may include a controlling supervisor computer in communication with
a CGPU 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 units, etc. The compuier control system may inciude an operaior
terminal including a video display unit displaying information pertinent to a user,
as desired. Examples of compuier control units of interest that may be adapted
to operate systems of the invention include, but are not limited ic those described
in United Stiates Patent Naos. 7,293,672; 7,082,738; 6,816,793, 6,499,279;
5,522,512,
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a pulse-jet device component of the quality control unit, by a pulse-jet technique. 17. The method
according to Claim 15, further comprising connecting the printed traces to a probing device. 18. The
method according to Claim 17, further comprising determining the operability of circuitry components
of the ingestible event marker by a probing device component of the quality control unit operatively
connected to the printed traces. 19. The method according to Claim 12, further comprising

prog_ramming cirpuing] Samprnentscofrthetingestipleceverfignatkes hyhacpragyammingedevice
configured. 20. B8rmE41Rd acoifiag Rl aimd Rk eomBing pragtginipg be crcuity

components of the ingestible event marker b grammln evice before, during, or after
determination of'r(‘)‘f?é‘FQBm%f % W&&%I@Wt'ﬁﬂﬁe?‘eﬁm?‘% H{ei‘ﬁ%dcﬁmﬁfﬁﬁsto Claim 19,

further comprisirigeproigramming the circuitry components of the ingestible event marker by a

post-production gFagR NSk dRMEiood that this invention is not limited to particular aspects
described, as such may vary. It is aiso to be understood that the terminology
used herein is for the purpose of describing particular aspects only, and is not
intended fo be limiting, since the scope of the present inveniion will be iimited
only by the appendad claims.
[0107]Where a range of values is provided, it is understood that each infervening
value, to the tenih of the unit of the lower limit unless the context clearly diciates
otherwise, between the upper and lower Himit of that range and any other stated
or intervening vaiue in that stated range, is encompassed within the invention.
The upper and lower limits of these smaller ranges may independently be
included in the smaller ranges and are also encompassed within the invention,
subject to any specifically excluded limit in the stated range. Where the stated
range includes one or both of the limits, ranges excluding either or both of those
included limits are also included in the invention.
[0108]Unless defined otherwise, all technical and scientific terms used herein
have the same msaning as commonly understood by one of ordinary skill in the
art to which this invention belongs. Although any methods and materials similar
or eguivalent 1o those described herein can also be used in the practice or testing
of the present invention, representative illustrative methods and materials are
now described.
[0109]All publications and patents cited in this specification are herein
incorporated by reference as if each individual publication or patent were
specifically and individually indicated to be incorporated by reference and are
incorporated herein by reference to disclose and describe the methods and/or
materials in connection with which the publications are cited. The citation of any
publication is for its disclosure prior to the filing date and should not be construed
as an admission that the present invention is not enttled to antedate such
publication by virtue of prior invention. Further, the dates of publication provided
may be different from the actual publication dates which may need to be
independently confirmed.
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22. The system according to Claim 19, further comprising programming the circuitry components of the
ingestible event marker by an electrostatic programming device. 23. A process for manufacturing an
identifiable product that includes a pharmaceutical agent and an ingestible device, the process
comprising: 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 operational detector;
determining by thg mperatiwed deiecioithe bpenalaity:ofian dpgesitdledevwceassapiaied with the

pharmaceutical e tsa!,n tlaﬁ,,ldgﬁgm@gle tﬁéﬁﬂﬂcﬁ’lural %&%@ tDﬁ&ésﬁ{Qtﬂé{ﬁr@f @@é}wfactures the

identifiable product t rou%h the steps comp rlsmg E}ﬁ%{g acing a determined volume of adhesive onto

one surface of tfFEiBfe? i‘ff’ﬁauEéS HHGh 881G ?a%f’é@ﬁéﬂ%’ A daHediiR eIy unit; and
securing the ingestiblsicislicertetheAaghdsitssitéeal &t wodsducsthe ideatiabt@product using a

device delivery Upitis tor use of such exclusive terminology as “solely,” “only” and the like in
connection with the recitation of elaim elements, 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 herein 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
number is near {0 or approximately a specifically reciied number, the near or
approximating unrecited number may be a number which, in the context in which
it is presenied, provides the subsiantial eguivaleni of the specifically recited
number,
[0112] As will be apparent to those of skill in the art upon reading this disclosure,
each of the individual aspecis described and iliustrated 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 recited method can be carried out in the
order of events recited or in any other order which is logically possible.
[D113]Although the foregeing invention has been described in some detail by
way of illustration and example for purposes of clarity of understanding, 1t is
readily apparent to those of ordinary skill in the art in light of the tsachings 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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24. The process according to Claim 23, further comprising determining the operability of the ingestible
device by a radio frequency (RF) device. 25. The process according to Claim 24, further comprising
determining the operability of the ingestible device by a near-filed type RF device. 26. The process
according to Claim 23, further comprising printing traces, by the quality control unit, on the
pharmaceutical agents in the identifiable product. 27. The process according to Claim 26, further
comprising printing the traces, by a pulse-jet device component of the quality control unit, by a

pulse-jet te\g\ﬂqﬁ & @Lﬁlmggcess according to Claim 26, further comprising connecting the printed

traces to a he process according to Claim 28, further comprising determining the
operability of circwtry components of the ingestible device by a probing device component of the

quality control unihoparativeiyHeonResiad s RIMated HaeRSated assembly unit configured
to stably associate an ingestible event marker with a camier to produce a product,
wherein the automated assembly unit comprises:
a quality control unit comprising an operational detector configured fo
determine the operability of an ingestible event marker associated with carriers in the

product.

2. The system according to Claim 1, wherein the operational detector comprises
a radio frequency (RF) device configured fo determine the operability of the
ingestible event marker.

3. The system according to Claim 2, wherein the RF device is a near-field
gevice.
4. The system according to Claim 1, wherein the quality control unit is

configured to print traces on the carriers of the product.

5. The system according to Claim 4, wherein the quality contro! unit further
comprises a pulse-jet device configured to print traces by a puise-jet technique.

B. The system according to Claim 4, wherein the printed traces provide

connection to a probing device.
7. The system according to Claim 6, wherein the quality control unit comprises a
probing device configured to determine the operability of circuitry components of the

ingestible event marker by the connection to the printed fraces.

8. The system according to Claim 1, further comprising a programming device

configured to program circuitry components of the ingestible event marker.
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30. The process according to Claim 23, further comprising programming circuitry components of the
ingestible device by a programming device configured. 31. The process according to Claim 30, further
comprising programming the circuitry components of the ingestible device by the programming device
before, during, or after determination of operability of the ingestible device. 32. The process according
to Claim 30, further comprising programming the circuitry components of the ingestible device by a
post-production programming device. 33. The process according to Claim 30, further comprising

programming the.circuitry components ofthe ingestible device by an electrostatic programming device.
34. A procg'ss fom%ﬁﬁ%c uﬁ%%){aaﬁni %ecr)m %g?er:% b‘@ Jgi[nf?tg%p 2 ¥%¥‘ﬁ{’é@%ﬁ;‘?&’éﬁ%’ ent and an ingestible

device usifgrayHesdmpIoAIAN thet ¢Hekite seranaeisdd| theripoestiecevapt essiker iefiprand a device
delivery unit,RRd WBeEs iBRA-ARaREMY Ypd-AUrRES CORPIRRRALILALILY GaptEe! unit comprising an

operational detector configured to determine the operability of an ingestible event marker associated
with pharmaceutical agents in the identifiable product, the process comprising: delivering a first
component fowdErdeystahthecphiing acQliicaBagart dm ahapletdieofitheiasremblypaait using the

powder defiyey Wi :programming device.

11.  The system according to Claim 8, wherein the programming device

comprises an electrostatic programming device,

12. A high-throughput method for producing a product, the method comprising:
assembling an ingestible event marker with an assembly unit configured fo
stably associate an ingestible event marker with a carrier to produce the product;
and
determining, by an operational detector component of the quality control unit
configured to confirm operability of an ingestible event marker associated with

carriers in the product.

13.  The method according to Claim 12, further comprising determining the

operability of the ingestible event marker by a radio frequency (RF) device.

14.  The method according to Claim 13, further comprising determining the
operability of the ingestible event marker by a near-filed type RF device.

15.  The method according to Claim 12, further comprising printing traces, by the

quality control unit, on the carriers of the product,

16.  The method according to Claim 15, further comprising printing the traces, by

a pulse-jet device component of the quality control unit, by a pulse-jet technigue.

17.  The method according to Claim 15, further comprising connecting the printed

traces fo a probing device.
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placing the ingestible device into the tablet die of the assembly unit using the device delivery unit;
delivering a second component powder form of the pharmaceutical agent to the tablet die of the
assembly unit; compressing the content of the tablet die using the compressing unit to form the
identifiable product; presenting the identifiable product to the operational detector; and
determining, by the operational detector, the operability of an ingestible device associated with the
pharmaceutical agents in the identifiable product. 35. The process according to Claim 34, further

comprising.determini e pperability of the in ible device by a radio frequepcy (RF) device. 36.
The procesS acea e eI 8 o R R (e S

or aim er comprising lity"of the ingestible
device by &prrabiiks@typeutty devipenents of the ingestible event marker by a probing device

component of the quality control unit operatively connected to the printed traces.

19.  The method according to Claim 12, further comprising programming circuitry
components of the ingestible event marker by a programming device configured.

20.  The method according to Claim 19, further comprising programming the
circuitry components of the ingestible event marker by the programming device

before, during, or after determination of operability of the ingestible event marker.

21.  The method according to Claim 19, further comprising programming the
circuitry components of the ingestible event marker by a post-production

programming device.,

22.  The system according to Claim 19, further comprising programming the
circuitry components of the ingestible event marker by an electrostatic programming

device.

23. A process for manufacturing an identifiable product that includes a
pharmaceutical agent and an ingestible device, the process comprising:

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
operational detector;

determining by the operational detecior the operability of an ingestible device
associated with the pharmaceutical agents in the identifiable product;

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 {ablet to produce the
identifiable product using a device delivery unit.
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37. The process according to Claim 34, further comprising printing traces, by the quality control unit,
on the pharmaceutical agents in the identifiable product. 38. The process according to Claim 37,
further comprising printing the traces, by a pulse-jet device component of the quality control unit, by a
pulse-jet technique. 39. The process according to Claim 37, further comprising connecting the printed
traces to a probing device. 40. The process according to Claim 39, further comprising determining the
operability of circuitry components of the ingestible device by a probing device component of the
quality contyol unit.operatively connected to the printed traces. 41. The process according to Claim 34,
further com%%ising ﬁ?fé‘rﬁ%ﬁ%%@%ﬁ&?ﬁtﬁ? (ct%mdfﬁseﬁfg% R TS REtTNg, B rogramming
device configaranilitylef thhéngrstibbsdoior ding tadiiairmadenfiy (fET) cavipeising programming the
circuitry components of the ingestible device by the programming device before, during, or after

determination of Qrperability of the ingestible device.
25. he process according to Claim 24, further comprising determining the

operability of the ingestible device by a near-filed type RF device.

26.  The process according to Claim 23, further comprising printing traces, by the

quality control unit, on the pharmaceutical agents in the identifiable product.

27.  The process according to Claim 28, further comprising printing the traces, by

a pulse-jet device component of the quality control unit, by a pulse-jet technique.

28.  The process according to Claim 26, further comprising connecting the printed
fraces to a probing device.

29.  The process according to Claim 28, further comprising determining the
operability of circuitry components of the ingestible device by a probing device

componen’é of the quality control unit operatively connected to the printed traces.

30.  The process according to Claim 23, further comprising programming circuitry

components of the ingestible device by a programming device configured.

31.  The process according to Claim 30, further comprising programming the
circuitry components of the ingestible device by the programming device before,

during, or after determination of operability of the ingestible device.
32.  The process according to Claim 30, further comprising programming the
circuitry components of the ingestible device by a post-production programming

device.

33.  The process according to Claim 30, further comprising programming the

circuitry components of the ingestible device by an electrostatic programming device.
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43. The process according to Claim 41, further comprising programming the circuitry components of
the ingestible device by a post-production programming device. 44. The process according to Claim
41, further comprising programming the circuitry components of the ingestible device by an
electrostatic programming device. 45. A process for manufacturing an identifiable product using an
assembly apparatus that includes a first capsule component delivery unit, a capsule assembler unit, an
agent delivery unit, and a device delivery unit, and wherein the assembly unit further comprises a
quality control unit comprising an operational detector configured to determine the operability of an
ingestible event marker associated with pharmaceutical agents in the identifiable product, the process
comprising34.  deliverisg fofirsecoiagoneniaof iderdibisble psidgdhiecfitst phpsubeedingonent delivery

unit ofthe SSERTIRY RRRIALIGs dou TAIESCOmBONEN ALl fARR S MG Pharmaceutica

agent using the agent delivery unit of the assembly apparatus; placing an ingestible device into
the first coRfsBhtDE: tﬁé’?ﬁﬁﬁé‘?ﬂ%‘%h‘f@jﬁﬁé‘%é\ﬂ@é‘%lﬂ%’ﬁiﬁ%Wf ﬁﬁ\@ assrmipipapparatus; 39

assembly unit further comprises a quality control unit comprising an operational
detector configured to determine the operability of an ingestible event marker
associated with pharmaceutical agents in the identifiable product, the process
comprising:

delivering a first component powder form of the pharmaceutical agent fo 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 component powder form of the pharmaceutical agent to
the iablet die of the assembly unit;

compressing the content of the tablet die using the compressing unit to form
the identifiable product;

presenting the identifiable product to the operational detector; and

determining, by the operational detector, the operability of an ingestible
device associated with the pharmaceutical agents in the identifiable product.

35.  The process according to Claim 34, further comprising determining the
operability of the ingestible device by a radio frequency (RF) device.

36.  The process according to Claim 35, further comprising determining the

operability of the ingestible device by a near-filed type RF device.

37.  The process according to Claim 34, further comprising printing traces, by the
quality control unit, on the pharmaceutical agents in the identifiable product.

38.  The process according to Claim 37, further comprising printing the traces, by

a pulse-jet device component of the quality control unit, by a pulse-jet technique.
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sealing the content of the first component of the capsule with a second component of the capsule
using the capsule assembler unit of the assembly apparatus; presenting the identifiable product to the
operational detector; and determining, by the operational detector, the operability of an ingestible
device associated with the pharmaceutical agents in the identifiable product. 46. The process
according to Claim 45, further comprising determining the operability of the ingestible device by a radio
frequency (RF) device. 47. The process according to Claim 46, further comprising determining the

operability gf the ingestible device hy a near-filed, type, RF device, 48. The process according to Claim
B o R g T R S Sine P e R Hgents i he

45, further comprisin gﬁrelﬁﬁg??races, by
identifiablelfpasgueta probing device.

40.  The process according to Claim 39, further comprising determining the
operability of circuitry components of the ingestible device by a probing device
component of the quality contro! unit operatively connected to the printed traces.

41.  The process according fo Claim 34, further comprising programming circuitry

components of the ingestible device by a programming device configured.

42.  The process according to Claim 41, further comprising programming the
circuitry components of the ingestible device by the programming device before,

during, or after determination of operability of the ingestible device.

43.  The process according to Claim 41, further comprising programming the
circuitry components of the ingestible device by a post-production programming
device.

44.  The process according to Claim 41, further comprising programming the

circuitry components of the ingestible device by an electrostatic programming device.

45. A process for manufacturing an identifiable product using an assembly
apparatus that includes a first capsule component delivery unit, a capsule assembler
unit, an agent delivery unit, and a device delivery unit, and wherein the assembly
unit further comprises a quality control unit comprising an operational detector
configured to determine the operability of an ingestible event marker associated with
pharmaceutical agents in the identifiable product, the process comprising:

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

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

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

device delivery unit of the assembly apparatus;
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49. The process according to Claim 48, further comprising printing the traces, by a pulse-jet device
component of the quality control unit, by a pulse-jet technique. 50. The process according to Claim 48,
further comprising connecting the printed traces to a probing device. 51. The process according to
Claim 50, further comprising determining the operability of circuitry components of the ingestible
device by a probing device component of the quality control unit operatively connected to the printed
traces. 52. The process according to Claim 45, further comprising programming circuitry components

of the ingestible device hy a progr ing device configuted. 53. The process according to Claim 52,
further comprisin%ep?r%ngqr%%%ncﬁﬁ%gﬁeg}c%&%tﬁ{e8%%%%%}?8;gg?h%aPnsélgesﬁﬁgg %59&9@§y the programming
device befernaRiray obthefeansetervaination eihepts asirpbfahenitgbtiibiseevitg. 54. The process
according gbgg%msalz, further comprising programming the circuitry components of the ingestible

device by a post-production ,I"ro ramming device.
gresentmg the identifiable product to the operational detector; and

determining, by the operational detector, the operability of an ingestible
device associated with the pharmaceutical agents in the identifiabie product.

46.  The process according to Claim 45, further comprising determining the

operability of the ingestible device by a radio frequency (RF) device.

47.  The process according to Claim 46, further comprising determining the
operability of the ingestible device by a near-filed type RF device.

48.  The process according to Claim 45, further comprising printing fraces, by the

quality control unit, on the pharmaceutical agents in the identifiable product.

49.  The process according to Claim 48, further comprising printing the traces, by

a pulse-jet device component of the quality control unit, by a pulse-jet technique.

50.  The process according to Claim 48, further comprising connecting the printed
fraces to a probing device.

51.  The process according fo Claim 50, further comprising determining the
operability of circuitry components of the ingestible device by a probing device

component of the quality contro! unit operatively connected to the printed traces.

52.  The process according to Claim 45, further comprising programming circuitry
components of the ingestible device by a programming device configured.

53.  The process according to Claim 52, further comprising programming the

circuitry components of the ingestible device by the programming device before,
during, or after determination of operability of the ingestible device.
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55. The process according to Claim 52, further comprising programming the circuitry components of
the ingestible device by an electrostatic programming device.

54.  The process according to Claim 52, further comprising programming the
circuitry components of the ingestible device by a post-production programming
device.

55.  The process according to Claim 52, further comprising programming the

circuitry components of the ingestible device by an electrostatic programming device.

41



