HI GH THROUGHPUT PRODUCTI ON OF | NGESTI BLE EVENT MARKERS CROSS- REFERENCE TO
RELATED APPLI CATI ONS [ 001] This application clains the benefit of U S.

Provi si oD 2Pe0vesot6s Appl i cat i on Nunber 61/ 142,849, fil edPrdarusarty/080142009 and
titled "Hi gh-Throughput Production of Ingestible Event Markers",

i ncorporated by reference for all purposes in the Present Application.

| NTRODUCTI ON [ 002] I ngestible event markers include consumabl e devi ces
which emit a detectable signal upon contact with a target internal

physi ol ogical site. While configurations for ingestible event markers may
vary, in certain instances ingestible event markers include one or nore

i ngestible event marker that are stably associated with a carrier, such as
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materials, e.g., two el ectrodes. &hgs onents include, for exanple, a
current path ext ender and/or variou %gﬁ onponents which may, in certain
i nstances, may be associated with a framework. \Wen the ingestible event

mar ker (sonetlnes referred to herein in certain aspects as an "ingestible
event marker identifigr” jid at an internal
target site, such as # e o¥pl et ed t hat

provi des power to the |ntegrated CIrCUIt conponent to provide a

comuni cation. [003] Ingestible event narkers hold great promi se for use in
a variety of00d] ffnig epplicapipn cteans dres bepid igpbi Ea@\n@nnrdfPatﬁmteé\mrpail@
nDnltorlng d S e b p apeutic
regi men. N?hegrepﬁf/ﬁfé] ?I gﬁéoe ‘{ér?%g@ti I Zébg\?e%[% 'ﬁﬂ ers ?#egth%{

phar rraceut [ E@hudm@éslngésttum B \reent al]demersf rle@rp@ated/\/rbgr eefemaceaiqu alt
conponent an active pharnaceuticalingredient of

i nterest oré%éggesqﬁéﬁéeggre%ﬁt A@é'&?ﬁ@d By nonitoring for comunicati ons,
e.g., a current path associated with the ingestible event nmarker, accurate

i nformation regardi ng patient adhgr ence with a prescribed phar maceut i cal
t herapeutic regi men may be obtain N adher ence data obtained with

I ngestibl e @gg]&tlg iRl SvBR dsarkEgaing d%mcérersunp&%]é" Y \idbsP R te?mw'&) have

been prescr proved pharmaceut | ca s and patients are
detectable signal upon contact with a target internal physiological S|te 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 Ccircuit
component and two dissimilar materials, e.g., two electrodes. Further
components include, for example, a current path extender and/or various other
components which may, in certain instances, may be associated with a
framework. When the ingestible event marker (sometimes referred to herein in
certain aspects as an “ingestible event marker identifier” or “identifier”), contacts
fluid at an internal target site, such as stomach fluid, a power source is completed
that provides power to the integrated circuit component to provide a
communication.

[003] 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



participating in clinical trials. [004] Ingestible event markers also hold
prom se in protocols that do not involve adm nistration of a

phar macewocaldogomst i ve agent. For exanpl e, ingestible ecerus2omnkanss my be
used to nonitor an occurrence of interest, such as a nealtine, a synptom
etc. As such, applications in which ingestible event markers may find use

i nclude dieting, nonitoring patients for physiological synptons of

interest, angreditdt! bk GnteRIMBRGd 0D iaddudh- AT QaLHBRUL  BPORRNItMRYy a¥ent

mar ker manufacturing systens are provided. The systens |Include an assenbly
unit confi RARAURIGAANGHE DB SWESNAPAtha@BSORgERst With Bedpgertibigaevent Markes, a

carrier to e ; t, Q~provi-ded uf.gat uryd n ; s used
to produce t Cg%pgodﬁ@pg.g%l IrE?'—g%[r)ég I@élﬂle%]% @ﬁ%ﬁé@% C\iﬁj ESa[O Eﬁgeflz . 1A to
1B provi de pharinggsuticabiierageudin regigwest mey eeeqeiainedar Ratienhiadnergnse glatd
anplificati - t. [ t t 4V, (eToM 1Cto
16 provi de aed G nBEgRic et AaPRra L' o, bidu it At omla

coat i ngs [ 08} hEeveSpeln praserided approvbe phaintacelititabbed vahseatiehts wimd aire
according t pect. . : invention. [008] FIG 3 provides a schematic
of tabl et aFg r@ﬂﬁ?[@%dﬁﬁilnlg%éﬁé]gl ng to anot her aspect of the invention. [009]
FI G 4 provi00d} lagestiblenatent mafkerablsethosss semisey inusrotocosrthatglo et ibvmhespl oy a
tabl et precurs

or powder according to an aspect of the inventi.on. [010]
Has sa ¢ aensrBIRGEl o PEARNae P RS ABEE o Aol SEEsRR VBl o crradie
t abl et precmagersmian baaget dareRitdd 4motdierdnod eniniterast, 8ddH ad-h medhtirps,avi des a
schematic of tablet as enb%)f/l unlﬁ}[ t hat ig{cﬁlhudes % punch accor di nyq,tcg an
aspect of tHERAVeRS onS SEER APPHGAEONT Iy MEIFNJegestible, exeat S1ckers Mgy (H%ew of an
i ngestible L@ééembluﬂérdiéﬂingt, hﬁéniioﬂﬁb Lbé‘ﬂént@”f_oi 'bﬁ%iblb@ilcﬁl %ﬂbnﬁ%fkiﬁfer&tﬁsent in
a donut-shaped tablet. [013] FIG 8 provides a schematic of capsule

assenbl y undid edisedi ng to an aspect of the invention. [014] FIG O9A
provi des a view of an ingestible event marker sandw ched between two
conformal capsule halves. [015] FIG 9B provides a view of an ingestible
event mar keBUSIMBRY associ at ed

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

BRIEF DESCRIPTION OF THE FIGURES

[006] 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
[007] FIG. 2 provides a schematic of tablet 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.

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

[010] FIGS. 5A to 5C provide views of tablet configurations produced from pre-

made tablet precursors in accordance with the invention.



with an external surface of a capsule by an elastic band. [016] FIG 10
provi des views of various ingestible event marker configurations. [017]

FIG 11 pwovnoasows a di agram of various aspects of a tabraiS2@uoocaigt i on
process. [018] FIG 12 provides a process flow diagram for producing an

i ngesti ble event marker having an ingestible event marker on a surface of a
pre-made tablet. [019] FIG 13 provides a process flow diagram for

produci ng ap1hgast 5BlEvigEAchBhkRY olht%!eﬂgs@?nbly'gtﬁﬁttheﬁ'n%l&tﬂ’é%né pORérker
inside of a tablet. [020] FIG 14 provides a process flow diagram for

pr oduci ng 2RCCPHiRGs 10 &) asnegkatthadivesiomavi ng an i ngestibl e event mar ker
i nsi de of a[ro(iéfﬁﬂaféﬁ t{rQ\%&és 5'%ssl§edﬁgﬁé{|'\ﬁ&ﬁ of afGh é@lHeC?\FH;%%‘arké‘rgl%f' bl e

event marke uction St em accor to an aspect o e I nvention.
[022] FIG ImGIU¢e$)&n d@@sebleeme@searkeromeaeragm aongi-shaped taglet em for pr oduci ng

an ingesti
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system f or gmEpedudfithgirveniiorgyesti bl e event marker havi ng |ngest|ble event

mar ker pro ' f It PQ I 4
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The syst emsbetweénitieo eonfasis@chpgulehalves.onfi gured to stably associate an

i ngestible t er | so kno as. an ni_c dul e or

donti {rer DIETFIaPPaored YR i naRe i sVedr e’ PR BosBied or oduct
capabl e of mvmda@'emt@rrml gn;ifaneeofcmlsapgme 9 gnaksticba. so provi ded are nethods

of using sy, l vention to produce ingestible ev Nt nar ers.
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[025] As s 28d1 ABERYEES ¥iRVEHRI @ OLS LIOERIDIE & erﬂ.r@%r ?rhfi%’dgHrﬁdP”%roductl on
of ingesti bjoa7p\eat 1nregrrtsﬂa§s af @ dagehtetdvafus’ Sdpats b auabet produstigreant
that the systens are configured to produce 100 or nore ingestible event

mar ker s perP'RBEAS; such as 500 or nore ingestible event markers per hour,

i ncluding 198 ®gMps g;rd\ftﬂ;%sé ch@s@M&DTdue{G?éHﬁ%rSprB@ﬂcuHgléh,ung?lef},‘tibl'efb\/%ﬁf tain
aspects produce 50, 000 or nore, 100,0 or nore or nore, 400, 000

or nore i ngeatephaviey aningestineeyepenakeuen aﬁyrfaﬁeoé@@teemdawletutonat ed, at
| east some re%t FIG: $3 prc%hﬁé%oéha Bss ﬁ(gwtdr%r%ﬁ%te H&%ﬁ%né@énﬁﬂétéi’féﬁf' on,

opposed to ‘operating under n contro cor one or nore of the
uni ts of thwadeshavingae ingegtible 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 schematic of an ingestible event marker production
system according to an aspect of the invention.

[022] FIG. 16 provides a process flow diagram for of a system for producing an
ingestible event marker having ingestible event marker inspection functionality.
[023] FIG. 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



automatic, as opposed to human, operation or control. The system may enpl oy
any convenient type of automatic control, such as electronic (for exanple
as enbodiwo 2bw/msoTeput er) control. Aspects of systens of PChaSzemwanilitDn

i nclude the production of ingestible event markers in which association of
the ingestible event marker has no inpact on drug product effectiveness,
such that pharnmacol ogi cal properties are within required paraneters. In

addi tion, r@é&kﬁﬁg 'e{‘%ﬁ{ubbb&r@ﬁeﬁéne{fﬁﬁekewscprd?&ﬁ@&ﬂ APy RYHbE&Iof stﬂ
i nvention enjo i ent acceptance, in that they are convenient to use

and attr act$)&$éenﬁ$)°fﬁ8€|'@’t¢!‘§0n 19 @fﬁd't“Fﬁ 'Gggﬂtﬂﬁ e‘é%’%t"‘@%eréf the invention
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of ingestible event mar kers. | ngest event mar by systens
of the i nveditinggstiblenevsint melsersam erqy&eﬂor%m-thﬁowgmw ds meant Hagne
detection r : ; Wl ' Lncl ude
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ani t cont t qUPEATpRBRER S Hackats hERadtabd Ui P0G PoR e Ker
W th a carrmerg, 0cd0Casr andirabl260 000 arapwud,e400,00pronduckes mgesiige sdvieht e event

mar ker. 1 ngestible event ers have a vari di fferent

Cont & gur ot TERLCRART NG AT EircoRoT a8 B0pMal . WashspMe wihGB st t ed 1o,
t hose showmornorFldathé&ysndm operars uﬁemoamamm asam‘pbgeu ] bpé&tlné QAdgr For
exanpl e, |nh "I EM | denti |er-|r]TabIet 100 lENLé\ﬁ aV|n a . unit
1008, e.g., 4R GPILES' mi ACEOrHRQ"er 978 8 HIRKE & é*&ﬁmf’P'Eﬁ e@terarﬂﬁ é‘”&’ﬁ?rent
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i ncorporation during tablet pressing or placenent in a cavity provi ded by
two tabl et HY eenanpdyrq Rf 'auanatgerAntfol.efuchnas fadonic1 au eXYRPIPERR 1006

having a Uné&bé{@@@by%ogwputér)/‘@oﬂiﬁs'A@?éc% of@?s%r'né'o‘f’ tRNfhventfPhEQbe dRVi Ce,
and a current path extender ("skirt I's communi cably associated with

a tabl et 100dugliopsrinaegtiale eyent Ak 'ﬂer]dféh assgriation Af thgalﬁgesapleyevgﬂt V\:hO| |y
Cabi et 1004 15000 8 PR PEEHE piPyCARGURSE. WD gt bRENRERIOOEEL Ravi ng
a unit 1008properges atrwnblrtstaqmre@rparmn@ewal i adiditien, crmmmlmgﬂa_evbleeaveahd a
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havi ng a unthat 1898aree cgnveniemd tdi s @nd aattractive to patients. High throughput

systems of the invention include systems of commercial scale, which provide for

low-cost production of ingestible event markers. Ingestible event markers

produced by systems of the invention exhibit desirable performance in the form of

high detection rate and yield. Where desired, systems of the invention include

integrated ingestible event marker inspection and programming functionality.

Production ingestible event markers exhibit suitable sheli-life.

[026] Aspects of systems of the invention include an assembly unit configured to

stably associate one or more ingestible event marker with a carrier, such as a

tablet or capsule, to produce an ingestible event marker. Ingestible event markers

may have a variety of different configurations. Configurations of interest include,

but are not limited to, those shown in FIG.10, which include various

configurations.

[027] For example, in “IEM Identifier-in-Tablet” 1002, an IEM 1006 having a unit

1008, e.g., two dissimilar materials and a control device, and a current path



materials and a control device, and a current path extender ("skirt") 10 12
i's comruni cably associated, e.g., disposed within two tabl et-hal ves 1004a
and 1004bworespsetssvel y. [031] I n On-Capsul e” 1026, an PEWUBO@6/0k@vE Ng a
unit 1008 is communi cably associated, e.g., attached to an exterior portion
of capsule 1020. [032] In "IEMIdentifier-As-Carrier"” 1028, an | EM 1006
structure is the tablet or serves as a drug-reservoir matrix. To

i |Tustrate, gaghddhqeskirt PH@@YsePFes@ﬁtr fFelgel &Cé‘t’étﬁ?ét 19604' R LIPRURDrSREHAET
structure, where a current extender ("skirt") serves as drug matrix.

By "stably duriegdnbiebprepsNG R ARCETRAR! 10 ccasHis PEMidegihy tHerRaPLhalYes. physi cal | y
associ at edowzhr Ih = NE MR- @@%%ré%nioﬂf a‘thM ﬁ‘@@ébh\ﬂh aedrﬁtnﬁod(?ivﬁ prior

to ingesti gi ven ingestible event rfark socl at
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t hernpset, solvent evaporati on, Ii STves
enpl oyed. Aﬂ)&rtaalrfatm,\/pamallwvet auhntl;y ebvmerths IEMua:(DﬂEaancﬂ ahay oovestdideast a

structures,p thﬁgr&?;;}%r bt%%lé%bla“a hi gh energy stinulus (such as a

| aser, ultr'as may be enpl oyed to stably associate the
i ngestible [Gﬂehtln Nk ddenifieéhAs:Caaiari €018, Alnt &M A006 @hying @neniot 008y reqy ..,
conponent s

he i ngesti.bl e event rker may, be manuf acture a,carrier
or barrier oA ITAEr s rE S L o5y e At Syl SefEeER daTy
descri _bgfl | TO1gris @bmimuthedalyl e;]dselr:]@w)d eRy. anmwdentota@tapﬁlabbyo assogl ates t][le
i ngestible t marker wi.th the r erest|steuseo
et i o BEhin TRl et nhd2y e 1ERel OB iruiie SR\ RS e g
press-fit shatetibir 85d £E6ntol Civided Wnada tauridde pati eRlehierd [BRIFACTIOVR i a
carrier to provide thedesired stable association of the ingestible event

mar ker wi t FQHBURIERRIY edssodatel, $9-uAiThre’d avii|tWReRPSINANES nédrtanial | y
provi de forigf4ablsa ggé‘,tmg) ation of the ingestible event marker with the

pre-made carrier. J033] ‘Ingestible event markers of interest are structures
that producl®33] Uni‘qQueCansuled 1026 g Mr 0BHAavINcha Uit W98JE caPmamteatdf an

event. In Oék‘aso@é?e@f’le ét&%hécﬁ‘ﬂﬁé@ éﬁhﬁoreﬁlo‘?mn ég@ﬂleelr@zbs a detectabl e

current si gnat ure up contact o e | ngestl event marker with a tar get
physi ol ogi ci@B2] daé tEI\dJﬂﬂe(rttjflen %@@IFMS)O% raratidd 106 siantpreis therdablabest i bl e

Fher o ekl e S el LR e oI TRIREK S

the dissim |haludesa1aer|n@bsa,ted1 catrletraagelcwm enhéral a dufreetr patbesxtender (“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 to 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, physiological 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 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 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
structures, etc.) configured to mechanically interact with a carrier to provide the



created. The voltage potential difference, and hence the voltage, is used
to power up control logic that is positioned within the franmework. The
control |wQi2e1om8omaces t he uni que current signature. O rer/USz@opl@Es2 of
conponents that may be included are: logic and/or nenory el enents;
effectors; a non-conductive elenment to extend the current path (sonetines
referred to herein as a "skirt); a signal transm ssion elenent; and a

passive el ef@jted sttt a§§ocﬁ‘atro%56f5th@r|ndg¥ tlbI@déi}éhPFnarI[é?%lh fﬂéecdrﬂé}es%éﬂ e event
mar ker may vary dependi ng on the i cul ar aspect and intended application
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to be acti vVAFBEupof® b ?%%tpo\tﬁ”t“ﬁ igrenca: apAdanep 8 \Qltege 5 ¥sed & omach
fluid, regagserssp edntiohgraHat BUb@HiticHRERAMIIR tHfr@helbk. BNt iiic Were
desi red the ingestible event marker may be configured to be activated by

i nterrogat i RIRJFERS] HRIUNPIUSSHHTRET Sighatiiffe B’I%@éﬁmp@ﬁ QRiCPRIPRNeRIE dfaqt may

physi ol ogi cgd ifdidded dRe IGHE TR emBMBRAL clBRfdiRS; SIS, 8oRdH-SaHRALIV be
activated at a target site, where the target site Is reached after a

speci fi ed pelPmEaL 6 extene the oFEANt MaPe(RAMRYINRS tefrrasbiodaersin as papkitsd ar
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generic sign such signal is a signal that nerely identifies
t hat the cdngesidni on has contacted the target S|te Al ternatively, the

signal may @%ﬂﬁ g‘rﬁé:i ygst%ﬁéfé?{é rﬁérQ%é{/ Yary>deobn aor?hfé” rtﬂﬁétcg%de?t SOfe

way uni quel par I e event narke rom a
group or plandiniangedfapgiidatien @hthei cmgmxisutbheaseloagtasrthekamactmaueddkmnnﬂ e a

bat ch 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 site, for example when it contacts a
target body site. The ingestible event marker may be any component or device
that is capable of providing a detectable signal following activation. Ingestible
event markers according to aspects of the invention include a signal generation
component. The ingestible event marker may be configured to emit a signal once
the composition comes into contact with a physiological target site. Depending
on the aspect, the target physiological site or location may vary, where
representative target physiological sites of interest include, but are not limited to:
a location in the gastrointestinal tract, such as the mouth, esophagus, stomach,
small intestine, large intestine, etc. Ingestible event marker may be configured
to be activated upon 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,



of ingestible event markers, has contacted a target physiological site. As
such, the ingestible event marker nay be one that emts a signal that
cannot bewadistoosgwsshed fromthe signal emtted by the iPogastélologoieyent
mar ker of any ot her ingestible event nmarker nenber of a batch from which
the ingestible event markers are obtained. Alternatively, each ingestible
event marker nenber of a batch of ingestible event markers nmay have an
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[037] The ibajeizef ippestisleaveniamatisrs may haveyanispesitiagvas maskerghateraid ar
aspect and i nhg0dedrame V\?r@ﬁr‘eo& |8£sttvﬂﬁ1hrﬁégﬁ@cﬁ% bil Brth%cbtﬂ\é’rrf bl e¥ndr ©
a target physio

activated upon cont act 0ogl Ca | ocatio sSucC as the
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rmar ker descvrvf;nigﬁ(ijs idlgtl ct:-l;‘ro‘f’?”ﬁ)I%lln o%é ﬁng%%rjln?lof any other individual and therefore
uniquely identifies an individual on a universal level). The signal may either
directly convey information about a given event, or provide an identifying code,
which may be used to retrieve information about the event from a database, such
as a database linking identifying codes with compositions.
[036] The ingestible event marker may generate a variety of different types of
signals, including but not limited to: RF signals, 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
longer, such as from 0.1 usec to 4 hours or longer, 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 transmit a given signal once. Alternatively, the

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



no. PCT/ US2006/01 6370 published as WO 2006/1 1671 8; PCT application
serial no. PCT/US2007/ 082563 published as WY 2008/ 0521 36; PCT application
serial novORCIVUSBAS07/ 024225 published as WY 2008/ 06362@CTRSI01appiHZat | on
serial no. PCT/US2007/022257 published as WO 2008/ 06661 7; PCT application
serial no. PCT/US2008/ 052845 published as WO 2008/ 0951 83; PCT application
serial no. PCT/ US2008/ 053999 published as WY 2008/ 1 0 1107; PCT application
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[038] An example of an ingestible event marker of interest is depicted in FIGS.
1A and 1B. The ingestible event marker shown in FIGS. 1A and 1B includes an
integrated circuit component as well as upper and lower electrodes, where the
upper and lower electrodes are configured such that upon contact with stomach
fluid current runs through the integrated circuit to cause one or more functional
blocks in the circuit to emit a detectable signal. The marker shown in FIGS. 1A
and 1B includes a virtual dipole signal amplification element, as reviewed in
greater detail in PCT application serial no. PCT/US20008/077753, the disclosure
of which is herein incorporated by reference.

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



0.1 nmmor nore, including 1.0 mmor nore, such as 5.0 mmor nore and
including 10 nmor nore, where the distance may not exceed 100 mMmin sone

i nst anceswoO[2000148078 can be seen in the aspect depicted POTRIS@B0/010A420 1B,

t he upper and | ower el ectrodes are planar el ectrodes, where these

el ectrodes may have any conveni ent shape, such as square, disc, triangular,
oval, irregular, etc. The disc shaped signal anplification elenent 18 is a
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whi ch ensure
electrodes for example by 1 mm or more, such as by 10 mm or more.

[042] Ingestible event markers produced by systems of the invention may be
configured in a variety of different formats. Formats of interest include, but are
not limited to, tablets and capsules. The automated ingestible event marker
assembly units may vary depending on the particular format of the ingestible
event marker. Depending on the particular configuration, a given assembly unit
may include a number of elements configured to move ingestible event marker
and carrier components from a first location, such as a source (for example a
hopper) to a second location, such as an assembly site. Elements configured to
move ingestible event marker components (such as ingestible event marker and
carriers or carrier precursors thereof) from one position to another within the
system include, but are not limited to: feeders, air guns, rollers and drums,
conveyers, robotic positions configured to pick up and place small objects at
specific locations, tape punchers, etc.

[043] Ingestible event marker may include one or more processing specific
components that are used by a given system during manufacture of ingestible



i ngesti ble event marker always faces a certain direction (such as circuit
side up) relative to a carrier conponent with which it nmay be associ at ed
duri ng prwoessVasgies| n sonme i nstances this wei ght conponenf/tssoia/osimat |
tablet that is adhered to the ingestible event marker, for exanple with a
physi ol ogi cal | y accept abl e adhesive. [045] In sone instances, ingestible
event marker of the invention may include processing conponent that serves
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protective 98k dR $OAW @é@ﬁp%s'ngﬁhb'eaﬁ\ée”émrb%@f the iavedion: may dR@uds

processi ng &b@é&%lﬁd‘é‘émw&r@ 14t NRIVES S8R LCRGESIDe SOSRINSRES dGfind he
device. In such instances, grotectlve coating on the i1ngestible event

mar ker t hatMBREaeie ohibetingastile QYent garkere SRR BYIIPMh Amexamjesf syt event
marker durigy &é&%ﬁgfédgﬁ%@t@@ae%tmge%m bdigsSma d%%ﬁétor' Rikdide

pliable coatings th t the ingéstible event er fromforces
exper i encedsufiacka@f itheyérgestible @pehmarserker alﬂr@hdiﬁeaéuﬁa@s gfuthle iagestinte et

COMDr e551 Oyl eer O RPN b A BLSorR BRI LHHRLB0Y bf HUERAL! Y

sensitive coat|ngs nsitive coatl ngs
i ngestible ‘éheaprtotemlokémndnoomf thd ¢caplind cpn eagnt Forrexampdgy siod eoding damere

configured to protect the ingestible event marker or components thereof, such as
the integrated circuit component, the electrode components, etc., during
processing, during storage, or even during ingestion. For instance, one may not
desire the circuitry to be exposed to the body fluids after it is ingested. In such
instances, it may be desirable to only have the incomplete battery and transmit
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 ingestible
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 ingestible
circuitry component during storage, but that dissolve immediately during use. For
example, coatings that dissolve upon contact with an aqueous fluid, such as
stomach fluid, may be employed. Also of interest are protective processing
coatings that are employed to allow the use of processing steps that would
otherwise damage certain components of the device. In such instances, a

protective coating on the ingestible event marker that prevents mechanical or
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di ssol ve once the ingestible event marker contacts stomach fluid. Exanples
of such coatings are liquid protective coatings that prevent the circuit
conmponentwof2otomsoisagest i bl e event nmarker from bei ng act iPcatusdotoyp2diszui d of
the carrier conponent of the ingestible event marker. Another purpose of
the coatings may be to control the activation of the device. For exanple,
an edi ble coating that covers the el ectrodes and takes a certain period of
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example of such a coating is a polymer that is insoluble at low pH, but becomes
soluble at a higher pH. Coatings of interest further include hot-melt coatings and
sugar coatings.

[046] Of interest in certain instances are hydrogel coatings. Hydrogel coatings
are polymeric coatings made up of one or more different types of non-water
soluble polymers, where the coatings absorb water upon contact with an aqueous
medium to produce a hydrated gel-structure that has a high water content, such
as 90% or more w/w, including 95% or more w/w, such as 99% or more w/w.
Any physiologically acceptable hydrogel composition may be employed as a
coating, where hydrogel compositions of interest may include one or more of the
following polymers: polyethylene oxides, acetates, etc. In the hydrated gel
structure state, the coating may be pliable, and thereby protect the ingestible
event marker during processing, for example by cushioning the ingestible event
marker during tablet pressing, etc. In some instances, the hydrogel coating may
include one or more agents which provide for a controlled environment (for

example in terms of conductivity) when the ingestible event marker reaches the
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[047] Coatings may take a variety of different configurations, such as

| ayers, snap-fit pre-nade capsul e conponents, etc. Wen present, coatings
may coverwornbi/@omwerti on of the ingestible event marker Por/USamelooqpd2 t he
entire. The coating may be uniformin terns of thickness. An exanple of an
i ngestible event marker that is enveloped in a coating of uniformthickness
is showmmn in FIG 1C In FIG 1C, ingestible event marker 20 includes

integrated @iget BhisiciegRansiat Ng?entsh@f\’ h!égesi‘rh&%%ebuﬁér%%& afhRted fo: (uhs eh may
conprise two distinct material |layers) and a | ower el ectrode 16, as well

di sc- shapedPlyisipgicadinaccepiaate elacEdlEigenpuaB as AQus os higwadits: ﬁﬂ‘ﬂ'ﬂ@r ¥hcoating
22. [048] Aékfl] c%"é?dnveédfasgﬁ Bﬁaérﬂd%aféﬁ%fn t?ﬁn nﬁﬁgH@élﬂﬁ’ir Bn, %t8: fc,e the

coating is t r towards t he center e I ngesti bl e évent r as
opposed to @Wélomlydfomnﬁélbien@@& phhinteresteineluder R@raremptémtqﬂ to: d’fC|an

i ngestible 4y is enveloped in a coating of non-uniform
t hi ckness |§¥§|ho Iéﬁét@]ﬁwf In FIG 1D, ingestible event nmarker 30

i ncl udes i nf04@r e@aalings 1] takeoarmarietyt ofldi)‘felreamt/icngfiga,manimpelsuefh est lapers, 14

R A A L T

non- uni f or nmrdpatpomlg)rﬁdf tha/mgetstluerevenl rmark@rooahvmgpésﬂwel antirdui d’hercoamg/e and
bel ow t he el ecbr od nent 14 and and Lnner t\r{@ t he ?uter edge
of the sign3fY&fidl P”T& eéfﬁs& Sis [%‘E@]pefﬂ %%Wé’e? ?&M%’&Ié“a

coating coviaasistviglope o talcmtm of bmmrngmaikh@éseus@h@wtn inm&enC. RhGIGLE

provi des a VéeW of .t he in %éa t marker identifier 40 Sovered on one
surface by HcB9gstR ?YP’Y‘ Er%t?g@ti?%@r%’étpcomoonﬁf‘% S in FIG
1E i's carrigi ufder éleéthﬁjefmr(mvﬁ‘r:han 42bbabrisaies QistiRe: maleribPrayérd) taaeef her
with the ingestible event marker entitier 40 and protective cap 42 nake

up an i nges'PWST slesiede 1|§a|a§é4’e|h§'sc15h@eq@%‘ﬁbﬁg‘pﬁf'%PF Alerpaniots. ar’f'\ISO

i ngestible W,Snﬁﬁwc&gln@ﬁygch may be enpl oyed in systens of the
i nvention. gestl bl e event “marker 60 is made up of integrated circuit

conponent 1945],fdiernadivaly| 81Ref0adiNg A @ESNOTUUTHIRIM] 6-SanWN&CgiHEI COAHPY i i cat i on
el ement 18. thlcﬂettl]ffbﬁ/a\’dsetr(e%@ﬂf@? of meﬁﬁ@stiﬂ:@e\ﬂ%hph%%ér‘éﬁ o@@@se@z oltfic Bgaf T 1 xed

to the upper surface o I ngest 1 bl eevent nar re t e 1 ng stlble
event mar keof the Irwﬂsébleceveot matkebl &n examuleef an ngeaticle teyentamiakker that is

CO oun L SRS R oo BGASEALNR SR ARAVOEETLB. B Cotobes
fi ItO W th t)rliegeqjm egant fraarged 30 mﬁclwdetsa:btwkatecbmgoménbmzﬁnem 1 Haginglarwi t h t hg
upper electrode 14 (which may comprise two distinct material layers) and a lower
electrode 16, as well disc-shaped signal amplification element 18. Also shown is
non-uniform coating 32, which non-uniform coating 32 is thicker above and below
the electrode components 14 and 16 and thinner towards the outer edge of the
signal amplification element 18.
[049] In some instances, the coating covers only a portion of the 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 ingestible event marker 46. FIG. 1G shows a variation of an ingestible
event marker 60 which may be employed in systems of the invention. Ingestible
event marker 60 is made up of integrated circuit component 12, upper and lower
electrodes 14 and 16 and signal amplification 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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upper surface 47 of the tablet conponent 45. The tabl et conponent 45 may
define a cavity (not shown) for receiving the ingestible event marker 40
such t hatwoterv/ashmsspr ot ective sheet 48 is fitted into tRETABWWP201821 S
approximately level with the upper surface 47. [050] Any coating associ ated
wi th an ingestible event marker may be opaque in order to prevent the
end-user from seeing the ingestible event marker associated with carrier of

the ingestihlept Meatr JERIrK ¥e infbéiidaldnt Markert ReadiRAdd 0 MYt R8Il anspar ent
so as to provide ready visualization of the ingestible event marker that is

stably asso¥ allesaatierdpniiaeraten pnawn in Sy |1 Fupiotedtive sae #2dwn BKF i Eabdon of
such coat i ngsy, tditace@dy HYtecivy shse §§0%ﬁér%ddé§1r58 Eh'agqrbfa&ﬁféu ﬁl 5 ent

mar ker u5|ng any conve ent pr ot oco such use bed,
deposition raay\i\uswnthatbe |U|@§E%1ﬁ'dfé®evm7e9battﬁ@et%mp@@,?ﬁt d3ppebarignel wittl thehen f it

over the i n@ﬁ)’% ven r c t i t
portion of etﬁsﬁggg |42I§af {g@eﬂéﬁret crﬁt@lané‘ﬁt %%pzﬂ]eeggoet C% nltﬁgﬁt[ %gtrﬁ?f
press-fit od&fmeaa wﬁp(ﬁsmtt@osmb tortracaivio§ teningegfiéde eixra rmréeat 4Graudethabnd a

carrier, a I f may
be confl gur eﬂerf%egcéé CI a% gh c‘%a%ﬂ? Hég%SEﬁ%eﬁ%vntyng@:%%g&%éteﬁiebﬁa\k such
as by di spethsiupgeaspfaeedi7sor coating fluid onto an ingestible event mar ker,
where the rsor ating fluid cures | desjred coatin 052] The
ngest | br o SEhATRadpERb BRShdsiEy u fiBonicfk, Pl SP el PR oo D « no
mar ker s to _breler wastevont memugéradanbseéuh@trﬁaluagegnml:uéwm nisRkaetf asdodliaged For
cation el enents nt marker may be

exanpl e, al anplif i ble e

o e cq FT 8 B OhE AR BT RGP o LRHTAIVEY. M PR Py o
conmponent tw@isphfert @8f Dt BEbVide RRdgnaReghtlon & iManhgestidlcobyatt rhﬁ«keﬁsserrbl y
unit of the s ste [0531 Assenbly units of systens of the invention may

vary great|¥a 'éﬁéﬁw aposiehwithHigudaderur i ng prot ocol enpl oyed by the system
to produce joBgpSib! RsE¥@Nto TREMHRNiSN f HOBUERIEsHihgS € 1Ry edlatings kRhy ased

carriers or precursors thereof. For exanple, assénbly units may be units
confi gur ed 350siaias \gvltfamkﬂgaﬂ@l%ﬁvemgf@@rk%u@n@\a@mcomm@?t REPIOROla Skete- nade

carrier, sughpags@oPh ﬂuﬂ%ﬁ t%@blj@ﬁo fo?maé%S\HEI?as it fadﬁ%g‘%vrfé?é [Heeéo%tuhﬁﬁ ude

provi ded, e.g pre- asse , hanu actured or previousl I gured
units, etc. precraade ang them it exenihiecingestidld event- malfkueedswélpamlaecapr thaalig et .

Alternati VeéIMed %ﬁﬁ)egif)loytiolﬁntgfttﬁe rmé'es%leuéve%? 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 assembly unit itself may be
configured to associate a coating with the ingestible event marker, such as by
dispensing a precursor coating fluid onto an ingestible event marker, where the
precursor coating fluid cures into the desired coating.

[052] The ingestible event marker may include one or more features that allow
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 employed 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
example, 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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configured to stably associate an ingestible event marker with one or nore
carrier conponent precursors, such as pre-nade tabl et hal ves, tablet

pr ecur sorwpaetaisgalescapsul e hal ves, etc. Carrier conponeRrCTArSeCNI@AS

i ncl ude one or nore conponents, sub-conponents, and conbi nations thereof of
carriers. One such exanple is powder used in the production of a table.
Anot her such exanple is one portion, e.g., one-half of, a capsule shell or

housi ng. Yeigpanet her manmiee karrRrdr 'nﬁBI&tﬂa | RERAddD! eegverﬁre%é&ﬁbleaonponent
such as a portion of circuitry associated wth an ingéestible event marker.

In yet ot heMaadpelsres, andoe MEroushi eanfighipcheniSontt qidnearst Ona ainpPladsoci at e
an ingesti b} g, avRhhedad ngﬁ%rt rbhb"l’etcarATtet‘ﬁ%tl\?éf\%' BEL PRI At %a%ltfe’e ﬁnutté["054]

assenbly unit |s I nt egr t he packagi unit of t .
Assenbl y urﬁqnélg@ﬁedst9§taésdwsasﬁmlatﬁean mgeamkvleﬁvwﬁynaréercwm pagipedoOrHCHNPI oy

pr e- mde '”&‘?ﬁ% dridhE &Wsor‘garéﬁf({h Kon Sygrfao‘e“%aét' maﬁ/egvetable?aﬁrjégursb{:at have

been produced by ano her unr t em or 1 ngestible ev er that
ar e obt ai nepbvWdearsn capdilsthatves, stouCaerjerswotpoasnigmrecireorsdingtdecmne ommafeact uri ng

system [05 e . ion may
be confi gur(}gdcrln neﬂ %bé %h?ggngﬁtghgpé %8@1%9%89{ %M?&faﬁseag@eéét ﬁ%ﬁ&ggﬁgﬁent

mar ker , sucéxamqola |$pg\ma¢r @sgal infthe roduetien @lfmrrablecmtnmherrwahommmms

el ectrode ¢ nts ort h as a e pre made
Carter - corunaTohee. gy bis el Br o Sl Shel W RS RS YahAn e e dla ¥ be
confi gur]t;d acpr]lchltewlm@sﬂﬂe @vemumerke@rnmmmbat elicii e lang@rﬁbn bbfeciesuitnt  mar ker
on a surface of a rrier ns of the invention,

Ul e | et “cRrpCEd U B RSHIDIE S PRITREET U | S eraeRo A Y U

pi ezoel ect ringy @eot:dnm?uﬂéaltoméwabeéc@lbsa@emgegt&ﬂe ér/@wtaﬁ@ﬂk@ymhtaocﬂﬂew t one
or nore corrponents of an jngestible event marker onto a surface of

carrier Cﬁ-ﬁ'”ﬁs%@ﬂ?ﬁ@'f?gu‘f’{h?reot’ﬂet"’ﬁée@%(t% is fRfeg@ietpita they pa?@md@mt abl et

havi ng a S|(gqﬁé39§‘(@,lnlf| cation elenent cavity shaped to serve as nold on its
upper surface na P sitioned in receiving relationship relative to a

pul se-jet dévfL Stsﬁmb ydeisseft sysiemoPLe igyerdiograny asIonfigwad ite enyl@fent
material intQ 4 tQ R 3haAmBle! EidrRth ARl R n a
surface ofnéhe %ﬁ%@#ﬁ%exé&e gﬁ%i“%tqeg?git gg ?rculletécé(?)ﬁnpoérzre%t tﬁagg %Vé)

posi ti oned beentpredecsst ky ardtheheniseighalsysiapl orfingeativinevene mankert hiapatduce an

|ngestible aYARLARRAPS i BuR, LOPREARIRo SN FRRIBELPAISIBENLO 20

upper surface o carrier. e desi T ed coat | er
t hen be depi@§b1 eAdteusitinglya 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-jet devices (also
known as ink-jet devices, which may include piezoelectric and thermal pulse-jet
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 mold on its upper surface may be positioned in receiving relationship
relative to a pulse-jet device that deposits a volume of signal-amplification
element material into the cavity to produce a signal amplification element on a
surface of the tablet. Next, an integrated circuit component may be positioned in
the center of the signal-amplification element to produce an ingestible event
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pul se-j et deposition device onto the upper surface of the tablet and the

i ngesti ble event marker, for exanple to produce an ingestible event marker
46 as showo 2010/080165 1E. I n some systens, pul se-jet techmroraggonmgoibe

enpl oyed to produce ot her conponents of the ingestible event marker, such
as el ectrodes, conductive traces, other circuitry conponents, etc. [056] As
sumari zed above, ingestible event markers produced by systens of the

i nvention i ma&mﬁ%aomg el |H§é§@olé nGeat h*&'rl@areéfﬁfé?em Eﬁruddée&mfaéeebs tfd ably
associated with a carrier.” The carrier may have a variety of different

conf i gur at i 'BRIS! camiere \Whaiepriesirest aceqatingriayarnaay deen batdeesitarbtisingd ted to,
tablets, Caﬂilﬁé’é de H&Qﬁdéwuéflﬁé‘e érﬁB%ﬁ%PB&ér SRACE Bf Efeptﬁf)@ SR fe hﬁ@sﬂb'lem? of

use to obt ain a |nd| Vi I ngest e event mar etc. ding on the
particul ar eyt magkdroior sample; t@rpr@m:eu mg@gestmleewmmarherr«@as ﬁbO\Mlellfhg

fabri cat ed, aj A tive
hoont - nes s ARl e Brels, HRiecBt 1dcRAOHEF PG eIE 6 %rpducs

i ngesti bl e ethentomeorieats ointhe limgastiglesiviebt mae}xeemucnsask@ectrmjpsnoqzndunnvmde a
phar maceut i ?%leg %tﬂgn%y‘:%”@pﬁ%%%”gﬁ Sygéﬁ ot her aspects, the carrier conmponent

may i ncl ude |y active agents As used herein, the
term "acti vi@56pexst §ummahzmb9abww mgmpblerni/ehhatarlmmcﬂlmm)z«::ed byhsystemhogf cal
result, for exanp l.e a. 3 ficial or useful L esul ﬁ t.act .biyh a

| Eving or g sRrBapon BEeE et Maed Tuaetiipbrpeer maliRE NGRS, b Torm
vehicle cormssbaat@ suth aascakridrl er $he b¢arrderr Snat chavel g vagemt f ditiereniThe
active agent IS ca i bi ol ogi cal

ecul e bl e of noduyl atin
o ocess P CoBYEEnS Il e eXa R ce s geriots RRES, Sutrate J6f IDESGEE WhiRky be o
subst ance usgduled, Mfi-ghs20BPSS tat the BeMRphratéd aPthevrnd bPls®fo ebtbinsgase or
as a conponent of a nedication. Broad categories of active agents of

i nterest i nefiyigeal BEesiile enent Market.«aict denearmoRmiteupaticygeapriication

pain-reli effoﬁ%mhsthe%#stlbléf@v’eﬁﬁﬁia%r @Bé‘ﬁb hebrcaged, Id l:ar'n@ir hRYTBRUREY
agents, etc nerve- ac ents; chenot hérapeuti ¢ (such as

anti - neopl a@qtulmqlucéag@ﬁhgrm@e@tlcaﬂdtacwe aget ﬁ%uchntf@rceémermmeﬂh@at
di scl osed ijg g@g%é@ngl‘FﬁEe%e%ﬁ?Ibﬁ\{ Hﬁ F@ﬁ%ﬂe% SRR BLht |

2006/ 1 1671 i sclosure o erein ncorporate by reference.
[ 057] As i nifitdaclade @bphaymaseuicaly mstve a@ayt i helyadetheneaspectapite cargest i bl e

ot ances, fPEnt b fifbe bk, 8308 Bhadichodly AL Hopotel (R0 Frs
di f ferent |heraini ahe tfrmt Heeianee agant’ i iecludesucamascommuedematsprrotjam aof the
carrier, e. |9riy’3|o oglcal ?é'su?t op%&a%'pﬁengloeneflmal or useful result, upon contact with a
living organism, such as a human. Active agents are distinguishable from vehicle
components such as fillers, binders, coloring agents, etc. The active agent may
be any molecule that is capable of modulating a biological process in a living
subject. In some instances, the active agent may be a substance used in the
diagnosis, treatment, or prevention of a disease or as a component of a
medication. Broad categories of active agents of interest include, but are not
limited to: cardiovascular agents; pain-relief agents, e.g., analgesics, anesthetics,
anti-inflammatory agents, etc.; nerve-acting agents; chemotherapeutic (such as
anti-neoplastic) agents; etc. Active agents of interest are further disclosed in
PCT Application Serial No. US2006/016370 published as WO 2006/116718, the
disclosure of which is herein incorporated by reference.
[057] As indicated above, some aspects may include one or more ingestible
event marker identifiers stably associated with a carrier. In some instances, two

or more ingestible event markers are associated with different locations of the
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is emtted in nultiple directions. In such instances, the assenbly unit is
configured to stably associate the two or nore ingestible event marker with
di f f er entwbaoswasorss of the carrier. Ingestible event naPKEs2@ontused by
systens of the invention may include a single ingestible event marker, or
two or nore ingestible event markers. The ingestible event markers nmay be
arranged in a variety of different configurations with respect to the other

conponent s §fmd B&ridRIKRH -as\Wifs BNt HRTIFRE Kﬁﬁhé E’&rhéﬂ%ﬁ% atd ewupd treisign@r » the
ingestible event marker(s) may be arranged on a surface of the tablet

carrier or ipngindiedofn tmdtinlepdieactiens.ri By Such igsiaacesmisthanassemilineliaiker i s
made up of cf ﬁrre ed R §ta'b[§/9§§§dc%{t§ tRY &b Hiahlﬁﬁéﬁn%ﬁ%?en%véﬁ} Aaf@Pswire. For

exanpl e, i ngesti'bl e event marker ingest e event markers nay be
present in @lff@&pblsplcéthfﬁmfl thatcatrier v dm%tlh’@t%ﬁelnhmafkeiﬁ PHRdHSCEN \RYSSYSIRATS cont act

W th stomac ﬁanh%ntﬂ;ﬂ%?V%?c?&debh%uﬁyggﬂiiqeggpl'eéeéveﬁ?ﬁ’&rké‘# & Wol &l Fn'&f‘eacar rier

may be configure nal times, such as cer
ti mes duri niggedibleceventohbrkdrs: errbasmastiblen@vem mavkeysaoay ve ageged iiroom an

e st abl y a2y ol BlEe Lo AR fuptesbed o PR iRt SRS
I ngesti bl e mudet. mMivheze imey nizekest molugeass omblet exhrriert thaningestéie avenegi on of

the tablet carrie Aut rrated vent marker S ly units
cont 1 gur co TaiehEinak BRHred TR ulein & e lefiebeshbeSribnte ol evianey
greater detedrtier. [Oﬁ@bmé instadees, ithe nﬁehmw i agoanpl 0 2vefor tradreeingestivenbl y
system of interest Brov I ded in Jr__’L In the r%r 'C[%SS fl ow di agraml
102, shown Gr“f?”iil”@z%rk&rf ‘GBI ﬁgcac%“{ene IPArPraR, é‘&'@ o MIEREPIS RYERL i bl e
event mar kemarkay ilgRestiiadivelit Aafees ﬁia@dbé/\'bﬁésehhm £30HS0E fé’drlcatédaffrtbrﬁta’ poi nt s
in the pI‘OdUCtIOI‘l process. For exarrp an op eration may I‘I se one or

more steps ‘BaEHabYA £3561ves AN et W'i@@tor’@ﬁ%‘t flyig; t-m? !”éﬁ?ls le 1evept
printing anmbfld 98sddifed Ath ek Eé‘flPlle?Fnajyjk%Bcormgbll”édﬁa(éﬁﬂgh REynahs: GifekR.

printed tablets 1110, and repackaging'the tablets. A unit of process may
conpri se, Td'meﬁ‘e@ﬁblaé cestaimiynes duning thexcoritalpd relegse ofl ooe 0Mdkg ackye

tablets, 1 ntsafrbﬁphﬁtméé%rnbl%ré%&rit '?HarikérlsFofaeQ%Pfé aeflr‘sgmgeéfi’olégevenfor bul k

packaging 1 a batch of k- packaged tablets for repackagi ng and
shi ppi ng 11ParkeTh@ydpubighiyrassasigtedompr aselfa¢e of axabipl egrrier anst asgepicess 1124

for tablet |GONDHRS IO mAKBAMAG WY Efavly! bd¥ollaf&PWRA hnlihtfiol PgiGP 3t kig:  an

tablet carrier.

[058] Automated ingestible event marker assembly units configured for
production of tablets and capsules are now reviewed in greater detail.

[059] A production flow diagram 1102 of tablet assembly system of interest is
provided in FIG. 11. In the process flow diagram1102, shown in FIG. 11
depending on the particular system the ingestible event marker may be readily
associated with the carrier at a variety points in the production process. For
example, an operation may comprise one or more steps such as tablet
compression 1104, coating the tablet 1106, printing an IEM on the coated tablet
1108, bulk packaging the coated, printed tablets 1110, and repackaging the
tablets. A unit of process may comprise, for example, a tablet 1114; a batch,
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 batch of bulk-packaged tablets for repackaging
and shipping 1122. The equipment may comprise, for example, 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
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of fset printer inkjet 1128 for printing; a drum 1130 for bul k packagi ng;
and a bottlell32 for repackagi ng and shi pnent. The throughput may conpri se,
for exanpwe 280k0867631k/ hr. (approxinmately 1 sec. per starconS2008201fDr
tabl et conmpression; 2 - 3 hours 1106 for coating; 100-400k/hr. 1138 for
printing; 1 - 2 nonth cyclel 140 for bul k packagi ng; and 12 nonth cycle
1142 for repackagi ng and shi pnment. The environnment nay conprise, for

exanpl e, fof & fol Aep2Rk&4iRY akéd %hipﬁmeH%hé%roh@deﬁtm@Démﬁ&%@ e} ex&ﬁﬂo@c humi d

envi ronment, aqueous or organic 1146 for coa anbi ent il48
printing; a@ﬂiﬁeﬂﬂ k/pn.5BPRrEXiMRAleIK 1pwRek BT ﬂ@t'oﬁnﬂ B aklet PSI?ES@VGFSé’fonr 8packag| ng

and shi prer nol, 85010 TP c8ato2TH8EBRIN: M 1ok Gor BntFRY 1220 3ARA &ciber Ay ovi de

f or |n est e event nar aSSOCIated with a car |er and provi
hi gh-yi el d @t belkipagkagieg anlt @ppontasyalsl 114201 ieppekadingand Sf@l@@enbdﬂﬁﬁ)l nts

and | ngest YhoRERE o B IdRorkb o g €9dkerofo 86 RES B D RtagRE o

hi gh-t hr oughput” 1 nge r asse con
st abl y assominyressioe 25-6016r bumldg@MmbmenE\aﬂneowmorkmganw t16dot abﬂtkﬁg carrier

ponder a) o pRERELATREoHIBEr de IR L e By BUE RN S e TR B e
confi gur at i repackbgigearsestipryentni t may be confi gured to produce an ingesti bI e

event nmark |ch the.in est € .event_nar 1 nsi of th
Cabl et or ool R S oA P o BV hel Rlee 13 PHERE PRt B oy b
produced fr@:@n&m@km@@m@‘at@j \fvftleraecfurn@woam@rdwamm hT@rbiuekj a:[oanppr@béssnns may
i ncl ude one or nore veh n‘Rone ts. Vehicle co% etg i’ ?(I ude one
or nore condtPtudhiel aﬁc'l”ﬁﬂ?‘ﬁ'@ bt dReiFed iPRINES APo MOPRIRIE severt R

di si nt egr anﬁ@okmgol ori ng agents, etc. Vehicle conponents of interest are

further revi ewe CT Application Serial No. US2006/01 6370 publ i shed as
W O 2006/ 1 [08%h Fer W?J?t%h 4k ayipad IRreUhREr dNYRStRteo rgYSPatBAKEY

reference. aﬁéi@h‘?dl)pﬂﬁit |§'c%ﬁh@§rléﬂeto%tab!l?"ﬁs%bé‘a@ﬁﬁ@ﬂﬁ%%ré hg\es%@ &Rnpr esent
in carriers of the invention can be found in Rem ngton's Pharmaceuti cal

Sci ences, NBakersy Withshiaklet CamigRAYMPERRNT 6 BISHISRYS rb@reof {54k ascRreMmads) .
062] | |
[ ] In sogpet %@?B@ﬁgs e(%rlgtﬁ)\nﬁ)%%?% é/roH{Fhet tHeSa &b g&ésgglete ?vér#tarﬁérker

associ ate an I nge ker w a pre m | or exanple a
t abl et t hathaving bdableipeabiguetiony Thecagsemblynunit ofaytreecayiguead tOsIQIOHU%Qs a

tablet presg, g%%[f)éfe %Ué’r‘it*}ﬁérkék’ ALGHER M frGb¥dole BNt NERE: YRESeindds ! Y

units, the ass
of the tablet or on a surface of the tablet, as desired. Pre-made tablets may be

produced from a variety of different compositions. Tablet compositions may
include one or more vehicle components. Vehicle components may include one
or more constituents, including but not limited to fillers, binders, disintegrants,
coloring agents, etc. Vehicle components 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
vehicle components that can be present in carriers of the invention can be found
in  Remington’s Pharmaceutical Sciences, Mace Publishing Company,
Philadelphia, Pa., 17th ed. (1985).

[062] In some instances, the assembly unit is configured to stably associate an
ingestible 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 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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includes a transfer elenent for noving pre-formed tablets froma source to
the assenbly site of the system Al so present is a transfer elenent for
novi ng arwogesxasbiéeé event narker from a source of i ngesPChluS2evenil4zrar ker
to the assenbly site. These disparate transfer elenents nmay vary, where
transfer elenents of interest include hoppers and feeds, robotic picking
and pl acing devices, rollers, dispensers, etc. The assenbly unit al so

i ncl udes a jAgedimn svenk %a‘%kélfmdm @%‘b@?deaéﬁné&%b!e@)%ﬁi ki & Bt adBaivieRy (S)
with the pre-fornmed tablets. Were desired, the assenbly unit ma¥ i'nclude a
B

source of adifedingee AlitPasataelkaNsiarsHeMEPsamay ay whe@nismﬁferoeleme@ ghesi ve,
€.g., an adihfé?ééf‘?n(%iéé%ﬁﬁérs drid 18B&s, FobHRt Elcfeiﬁ e @ n@%@méé‘bﬂoﬁ%{sand

|ngest| bl e event mar rior to jolning estl e event marker to the
pre- made tacﬂjsmnsemwyet@omif@m émer&@he@ilw@s‘ﬁawwe@nﬁl Byeebamsmsipststably of t he

| nvent{ on. e HaKen B ool SRk Gl e Tb-Bifod B Bl O

ceIIuI05|c esl ves essure sensi hesi b units
confi gured deslredplr‘waq@embiwdret trealyl ingutiap swlusee Ohadhesdeyeoars armenhaelsm

t h
s pul so-; ot gebyRELEL BelACS e AdeSE b chai Sl T EERERET LS o race
tabl et sherrgﬂlmtxemj 1]lcb1ye sreehady Shleles andengestlllcbles Ieaemsmaﬂgetr h@rloprtezjﬁgmﬁtﬁees)[l -
andil | n i or rovi nen
cvent  mor ka0 Sl TIETEy T e PR, AR el el sidihen 1 o
the tabl et .erhployéumwsystemy:elsmef|aaémroa$whsw:bdlaéswegd@fnhmremmluwvmps, or

hol es, can be enb sse into e tablet to allow the systemtaq readil
ori ont the FRqB0L MBTEde o selRicRORGT Yo PresSiler SersibR: S0PeTHES ekon

printing, tARsddmly ks coMiRIr&d eeempR), preahhd®d Sabl@y Mg EEireARlcesharbt h a
coating, for exanple with a coating as descri bed above. In sone instances,

t he coat i ngMAESy CHEPLRRITS derr B@dPB'nQdBQ%t'Plﬁ BVTH| TBERET ON PIeeMadRydaRiels| e event

mar ker frongfchestpideier 4BRELANYAEHOd abb\R.i Ngesti bl e event marker with the
target physi ol ogi cal S|te for exanple the stomach. [064] FIG 12 provides

a view of pio§8EWith respest tgihanpredhade tapiate empieeddanBiahesy slems.Resei bl e
event mar keéha}ﬁk% Ay yﬁ%@ ﬂﬁretda?(%]rega&@r ﬁ{a‘ﬁe %rpgﬁﬂﬁ‘&é id gfroﬁ&é'“fe} e,

IEMidentifye attac toata 6t 1204 and ov coat ed at
step 1208 tajlgpﬁmuweprtbaumesnaleleyenpmaﬁmert lsmaory@tor@y ibgertashinéd agirest ep 12

12 pri nteduabo ShAR: ¢ Yo QLB Ay, S4RE 1hGalles SERLE, RS S @

shomn as capsule 0go printe hereon an
indentations, bumps, or holes, can be embossed into the tablet to allow the

system to readily orient the ingestible event marker during its attachment or
insertion, printing, testing, etc. Where desired, tablets may be pre-coated with a
coating, for example with a coating as described above. In some instances, the
coating may be configured to facilitate release of the ingestible event marker from
the tablet upon contact of the ingestible event marker with the target physiological
site, for example the stomach.

[064] FIG. 12 provides a view of process flow diagram for a system that
combines an ingestible event marker with a pre-made tablet to produce a
product. For example, an |IEM identifier 1206 may be attached to a tablet 1204
and over-coated at step 1208 to produce product 1210. Product 1210 may be
coated at step 1212, printed at step 1214, and packaged at step 1216. Sample
products are shown as capsule 1218 having 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
ingestible event marker with a pre-made tablet to produce an ingestible event
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1220 having a barcode 1220a printed thereon. [065] An exanple of an
assenbly unit configured to stably associate an ingestible event marker
with a prworatasombl et to produce an ingestible event maPKErUS2E09k@wWn | n
FIG 2. In FIG 2, assenbly unit 200 includes conveyor 205 which noves
pre-made tablets 2 10 past an adhesive application device 2 15. Adhesive
application device 215 deposits a pre-determ ned anount of adhesive 220

onto the uppgfkep ¥ §fuih R2APIERT. BRGNGDRE 28R oIy ARl S00andidd@scdeybpdzet 2 10
is noved past the adhesive application device 2 15. Foll ow ng pl acenent of

the pre det&highiBevasnbienage takiass? 1@ Pasbasradiesive apbertiosupeve® 2155 of
each premd&dﬁe%ﬂ)eeé%%c n g%\/i%éd]%%bb%ﬁtseé’?%-dé@ﬁ%ﬁéd, Un? oflgAR&difed ont o

the pre determ ned ‘anoun esive 220 fromingestible event marker

f eeder 235.23Mhontadhegpeertujfagai22s xd@ash euhmade Falget 210 anthe taglet i Blie event
mar ker 230 H%p&{ : f : of - etn?é:H _is then
noved past @8 |s%£ejsr%ts”ger 5@%& whi gﬂéﬁ{oggdt;eﬁ”s%? ér)' vFoqﬂéﬁ%nggﬁ&a prégmf%dp} :

prot ect or fdeleunindd anwhet of tadbesivd P26 @ftotthe udpair dutdde 885 iddidacbsprent o a

protective V. t he | ngestihl ven rker e.g., to
protect it @%&? ﬁgg?t???.e?ﬂdﬁ %Sé'tsbgel ﬁ‘g’;&qt otahﬁl%égzat%hfeé b%é%s't?:dab?rﬁgce}\r} n[%rg'mar ker
230, etc. Adetemninedvachoabbofegdhiebive @20tfemt ingestitle @vead merker leedepagbien f or

exanple to hide the ingestihle ev ker 230, fromthe c uner._of the
oraance. P aRatBy BBl et ha el haddBls S bt AT
unit 200 aLte thé @ppéosuricd expst ¢f pgeéinﬁgeptaﬁbs 200 id fﬂ?nﬁﬂ?tedn@aﬁagjri%ﬁ)dns@pecti ?n
uni ts, acC I ng.uni.ts, etc. not her exa e 0 a se unit o
Phe T nvonti o) PRIChERREsm Aolans o SOl TR OIS Ran MRS 5,
ingestibl e @gné dsrieetiuitdess isbiidfied areed pistechie ths 6o &l doveR the200
shown in FIG 2 is replaced with rotating disc 3 10, which displ ays

i ngest i bl e BYRHIDIG@YRNHE MarkRne3%i%9-s ta3ppteRt 1t dwinguiughespiorgzsing 30 Nidwt at i ng

disc 3 10 npuesyadtivie dvdhEmafletosyeetc0 AshRvicdled Pove! B FreRchicGPatciaP40 on
conveyer 350 in a manner such that an ingestible event marker identifier

320 is pl ac®ay &8 epasiugp f¥rexanaiaée hasothef ingesdible evenideatkabPa froam tha
position 37 i Sot 28 RGeS} dj L { I a
vol une of a nesgfln\?gog@%"kﬁg%dﬁ.e?bo“gﬂ\%e%glﬁfaezeg)%g @a{)@%ﬁ%@rﬁdggg??g?y%vent
mar ker i demdsemdhs UBRO2QQ iare thenciomwvarciedofo okerbpartsomf sthef syster89®.®f t he

S RO RO L 820, VLD, he uprer surace 360 of Lhe

enpl oy a phi@ébblArwitraldxample 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 the pre-made tablet 340 at position 370. Also
shown is an adhesive dispenser 380 which deposits a volume of adhesive 390 on
the bottom surface 395 of the ingestible event marker identifiers 320 prior to
contact of the bottom surface 395 of the ingestible event marker identifiers 320
with the upper surface 360 of the pre-made tablets 340.
[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 example, ingestible event marker identifiers and/or pre-made
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accept abl e adhesive, such as a thernoset or sol vent-evaporation adhesive,
in order to stably associate an ingestible event narker to a pre-mde

t abl et cawoizero/osbisdever, ot her stable associ ation appro&chas20mayp2die2 used by
assenbly units of the invention. For exanple, ingestible event marker
identifiers and/or pre-madetablets may include one or nore wel di ng
structures, such as tabs, which may be subjected to high energy (such as

may be prOVt'aGFé@b %y%dl@f@éﬁe me‘éFéj%loﬁrib ﬁﬂi&ﬁr@stilﬁ:h'e{égt%y\bﬂn@h ﬂ\é‘?f’"ﬁe mar ker
identifier to the pre-nande tablet. Such assenb g units include sources of
©

hi gh ener gysubiggied 1 higla eeray (syshaasomay b§cﬂ§@‘d€%d fidases) ngreer foasihgre ¢ he
assenbly ungp Iﬁﬁé( i'g{éf%}v@rﬁ P8f&ePlid 'fl@r IRE plEiatguhsee Eﬁxcﬂ assfeﬁ{bl

i
assenbl i ng an event mar |dentP fier on a surface of pre- made
tablet, as ldé’@cﬁﬁbéa sayrepseat @rghd@n%rgy, bV e l1gseds|ultrasopicopoyrgesrelst are
instances [l g J I dto
provi de fo\,\'ﬂt\]l‘ﬁl’rrﬁ tanfy ngﬁge'bnl?:g?ggggrﬁyaﬁa glrﬁ]gv(\)nn% %‘?gﬁ%rf-erfgfcliseé Eag?\g%ésglpé(rb V’
assenbl y byfot hesersslagodry ingastiale Iéaentenariqer dentitier dmgesirfiabé of eaveratmada ker
identifier { -fit conmponent, an el astoneric
conponent su %t,gag dae@% Go%fgq%%‘? %t§ §Q‘We§- or anal ogously functi oning
structure t[j088] mdso btalnaasstcaratlaﬁame:smvhé‘re the engestieletalehemaker titentdiss embl y

unit to provide.ne ni cal abl e ass tion of .the ingestible event
ot ker i Berlbi RUGR R o e ral-maai iRl sEaolS PSicittien wEF e meo8 4888 honent
of the i ngegddnbhssemnby ey Ksgeniiy ehft. lF@r@Qamp@wtrMntgestm@waﬁ rhéker
mechani cal staBle associ ation. |ification

For
TF mant 2 ar et aliioe g0 wihia SHepul comPORSH: R Slesidualls camiasest o

portion of 4fee ﬁ@bﬁﬁ@'@r halbkgbsul® d?@h\éldé@uél?ffuridﬁ@m@l@%'trﬁ@l@rétr%bln%y be
associ ation. In such instances, the signal anplification el enent @ be

fabricat ed 3559RREdHIT fheaPre-adH taé%etabmvér%‘@@mb%%@r {0aProvidR APE Q7R

confi gur at i Qhp|HPACERNGR D tHétﬁb&tlBieUb\‘ibr‘?t%erk@}"hd’&mfl@rr wihOgg| 6@%&1&“" cone,
for exanple where the identifier is released fromthe carrier upon contact

with the ta@glet phypemel ibefpoess. i eampeEBY|of Mhe ingestifinteypaismagses iggh drbl y
units that pos Eu'e@rio?ﬂ)dld‘%ffﬁ%g&%n‘?‘c‘é?Efabf@:{é%%&uah&?”F:buf é)?dmpﬁé d;ﬂ@ sighier nal

| ocation of a pre-nade Such assenbly units may 1 nc e a device for
produci ng aampliigetiore ¢lesmenicvbee, presaiti, asyabéebefigured ite ysnap-fiaredwigbat

structure, BastC a i%f) t@@eof’fthéhgre%ﬁdém% et 2 Rlovidd'SbF tb@edéé FeHC%kHb‘?e s

configured o co housé "an |nges e'even dent |
conveni ent aksociagor.or Irprsmhhcnns@prmesh tlae ssﬂgmait amellfmyom)eelpmstan‘nay o he
asserbl y fabricated from a material, such as a hydrogel material, that changes
configuration upon contact with a fluid to provide for a desirable outcome, for
example where the identifier is released from the carrier upon contact with the
target physiological site.

[069] Also of interest are assembly units that position an ingestible event marker
identifier at an internal location of a pre-made tablet. Such assembly units may
include a device for producing an indented structure, such as a hole, cavity or
analogous structure, on a surface of the pre-made tablet, where the structure is
configured to completely house an ingestible event marker identifier. Any
convenient device for producing such a structure may be present in the assembly
unit, where devices of interest include laser drilling devices, mechanical drills, etc.
Once the indented structure is formed, the assembly unit may position an
ingestible event marker in the indented structure. 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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unit, where devices of interest include |aser drilling devices, nechanical
drills, etc. Once the indented structure is forned, the assenbly unit may
posi ti on WO 2010g8etesbl e event marker in the indented str®CTOISR010A20142
conveni ent placenent device may be present in the assenbly unit, such as
the ingestible event marker identifier dispensers described above. In sone
i nstances, the ingestible eventmarker identifier nmay be configured to

conpl etely Fn!arlkler id@ifiSdeny o c%rff@@ite'drt% an%Iet%WTp{rfé MB@r"it@dtslﬂgcl'uFQ%F' bl e

event marker identifier is configured press-fit into the indented
structure. PRMAIPMNereEedngesiivle ﬁ‘éef’éﬁﬁh% 'Qefﬂiﬁief 'Wfﬁuﬁdﬁérbq pepsriie a
device for jhid {Henﬂdé'iﬂédvscﬁdéhuﬁ'@aQﬁ %ta%eéé’etﬂb efiB Hr’ﬂ n%[ffmrtﬁ ra solid
or liquid sealing nmedium t seastelnestlbeev entifier

i n the i ndeifelede €t davigeuios fillipg amytveid ﬁl@%ﬂeu\mth Cl @npem@trmeduum suce@slay unit
may furtherd; de. : al ing
the i ngest i B8 o BHO SRR el TRAPLERS b S cRE Oy At e B0,
Assenbl y unmesindﬁntemetrumuawt Whennthyg raédiombie acpoquurtrmjassemhjy lkunitirody t abl et
U ow of = RS IHES, RaPESh L8 FeBERE S S T vty Seap s ©

i ngestible |egesttblemrelnema(rkdih¢ermﬂé|6|nwhe hndanteéll%itruatmde exci pi ents 1304, e g
tabl e conpr i ON._W |EMi.dentifier insertion at. step 130 C
broduct 1 orI0ZBheSRE Rl WS I8 nyehiHin ey Alsodte afigehebiok ihIREES: ng a
step 1314. a?@bmrebrspbmu@@rﬁggwylelwepmNess one or nore pre-nmade tabl et
conponents, t are conpined with tHe i ngesti bl e event marker

Pt er BT e ardides en o b pisgass Now oS 08 (e SHeBRLNEl ¢ of

the pre- Wad&mﬁ@ﬁéﬁfancmg@ﬁmte%ntam@ﬂ{e@qIEM}DH306 Jvﬁthlﬁn hawi Bed @xtiplEngd
portion 13 18 and a core 1320, and hlgébpe assenbl ed by various processes,
f

e.g., fillip4ed Gplgroryessionid Agfirigy Irsseswn@ﬁepma Piggueest st ep

1326 and coro8QRHESH!RY a@%te’ﬁﬁﬂol%ﬂﬁtmr%gt@bp FBE, shdPpRKERY & sighemati c
of an assenbly unit 400 configured to conbine a powdered tabl ét precursor

405 conposi t31dn WRRIEE PREGUiTRST MGl e bey BAVIeES IKA1E iAleIOTE | IF-MAd tBBlepr oduce
i t bl et
an ingesti c}}ﬁwﬁ&%ﬂ& 5@&! KR4t arle'?:oﬁ{b%e&wn@ﬁ%qg?és\ﬁbléné\}enﬂﬁ%k é?‘?cljééﬂlﬁér @y’i

di e bottom Al'so shown 1s ingesti event ma ntifier
di spenser 486 aﬁaemhlylumtltgdeedmptberprmtadmalﬂeea@plmahamremacﬂesipelabes an

199511 L AR Kt LSR5 ol b e Ao s B ytel | 4

tabl et di e duw mam beabésemded bYhiasiouslpretesdes g e dillingor anagephba&? o

posi ti oned Tjegdika%t step 1324, filling 2 at step 1326, and core compression at step 1328.
[072] FIG. 4 provides a schematic of an assembly unit 400 configured to
combine a powdered tablet precursor 405 composition with an ingestible event
marker identifier 410 to produce an ingestible event marker. In FIG. 4, assembly
unit 400 includes tablet die bottom 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 tablet precursor powder 405 is present in tablet
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 precursor powder 405, and in other instances this order is
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tabl et die bottomhalf of 4 15 by any conveni ent protocol, such as by
positioning the tablet die bottomhalf 4 15 in receiving relationship from
a powder wp2pavmserss( not shown). The sequence of pl acenercTafS2e1aloban2
precursor powder and ingestible event marker identifier may vary, where in
sonme instances the ingestible event marker identifier is placed in the
tablet die bottomhalf 4 15 followed by the tablet precursor powder 405,

and in ot hepybRelanagfet et iRstHREed, o BYEHEABN dinhy qhblet PRCulSBE hBhess. a
first portion of the tab{hetwgrecursor powd b GElgaced in the tablet
o

owder may be
di e bot t om May foe4placed fry tet 164e pPEera ikt 4 b, f)é'ﬁ@\’q e Plaosmene vE e mar ker
Centifior _ .

Laentitier |ﬂgé§|bﬂ%€véﬁﬁ%rgér?ﬁ@m%w% aﬂd%ﬁ%@?%c@ﬁl% ?l“%f 9%%6%%6@&11 Bt

precursor powder movi n e tablet die tom ha I nto receiving
r el at i onshitpeviaplet oreaiyset pPpvde LydMopwgs e (atdet dieodpiiom FHodlf dibnigto

| acenent o : e i Lble.e :
Pdentifier r%c%ﬁpﬁ(eﬁféh?@él\@t |%‘bﬁégt5‘i°g&nz%%ﬁ;cﬁ‘?&}g%fﬁth%‘%% 'ngf&ﬁ”é”% op hal f
(not shown)plasemeritrod the precatsbepowiier 406t arnohndedtibledeviebit markaypdgntifarf 41&i ent

re reto , rod t i r | et. i es an
Phoecti bl ¢ nIRRTAAE BRDREBIHEL a1 8% aolChRoBBHIRby Sl oo 1ot B2 ¢
mar ker . Whetabletlels betlomi magiedts hd eppiyesfficrantk pressurentoi prioduse teey praylust gnal
amplificatio | ement s configur.e o enhance assocjation.of the identifier
o Th br o BBiE e biodih el ifdud® SRR RER! Bl i aindiBE ang' %
arrp:ci ficat ime:j@(_bren@rpﬁnngblbaelX/@nhﬁiai‘ﬁeror V\ﬁeti)wlbsw%d] ihgesﬁibleab‘lr/]eﬂw m%n;eet agl et
to formaroynd, |t Qr exa e throu t he hol es 0 that the tabl et does
hot ol o et i SanarAERIER G Elp g Cpapwed in SR RspRaton
conmposi ti ong tBYd&RifiIeNRitRYREdIR itadletEdthPo et Pidyess efipldyee. FBEesdrmplee event
mar ker and produce nore uniformstress distribution wwthin a tablet that is
pr oduced. F%@”%)@ﬁ?ﬁ‘ﬂf'%ﬁ}t'of‘a%?@?m_s'ﬁab8§v%QOieﬁg)rrCHIPMEﬁ by It &%‘@%H‘eetée@ét%y be
pr oduced. [QVrﬂ]arbLﬁhcﬁﬁs(fgﬁtEgﬁn‘rMH Hﬁoé@’rﬂhe@ﬁoléé}oﬁ[trﬁﬂqw tadletFddes ot §p|ﬂfﬁ

identifier is subjecte pressure during tablet formation. In suc

i nstances, st ioHAMNGPFQIUCHRY: be associated with a protective conponent
whi ch serv 7313 T%rbf&}ﬁée?ﬁlgbgeaddﬂéreeéﬁﬁsi@énst %&g@@mﬁlb%&%mdm%iﬁiﬁﬁzé abl et

f or mati on process. protective conponent vary, ere exanples of
such conpongiress pncthedéngasiibliengyents medikers anbo eodties c Mobe durilsove stress sone

fabr i cat od SR ErERNANC: SATRORRCTs BRUGIAE TR ARrRE kb ShaiSthivihg

conponent inousdohbévedechedges may beerqaucalll e, so as to yield under
[074] 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 identifier during the tablet formation process. The protective component may
vary, where examples of such components include coatings, such as those
described above. In some instances the protective component envelopes the
identifier and is fabricated from a physiologically acceptable material. The
protective component in such instances may be pliable, so as to yield 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 to produce the ingestible event marker. An example of how
two tablet die precursors may be combined with an identifier is shown in FIG. 5A.
During assembly, two separate feeders deliver to an assembly site of an
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application of pressure and therefore protect the identifier. O interest
in certain instances are gel materials. [075] Instead of powders, tabl et
pr ecur sorworzaw/ase7éswo or nore pre-forned tabl et precursecs/uskiohzane
conbined with the ingestible event marker identifier in the assenbly unit
to produce the ingestible event marker. An exanple of how two tablet die
precursors may be conbined with an identifier is shown in FIG 5A During

assenbly, tyRcrRRANAL @ prearsds ndfld \welapled S0 arg &bl YTId bre-Rfadanasigenbl y
unit a pre-made Half of a tablet, 505 and 5 10. The pre-nmade tablet hal ves

505 and 5 1RSS5 AIgbt@d@re CQOBfégldf@ﬁﬁPn%l CRMoesnwith s inggpbleavent nar ker
I dentifier pada "ﬁerﬁ#ﬂ@%1anéjrsﬁg\'r&ﬁetoaﬁrddﬂeésatd mg%sf?di@néverﬁ?w@rker A

alternative configuration is sho B, prenaetablet
hal ves 520 aligth&®s C@nwwamn iguhewntio Fife. PBsin Ftﬁw&ﬁ @be;madertgblgt haves event

mar ker idengd éﬁé S0 ar Jr § tbdk?@wo]%‘tlgﬁed gt gg?ﬁqg%ﬂblle”é\?egﬁ Zrh@‘g?@ reuit

conponent 5 st gna fcatio enent made t
precursors ideytifer §60bwha|@pme |elarat|fleowmiudeatﬂretntematedsc@m cangoBBst 335 shown

in FIG 5C. d I hal ves
580 ana oo ehsBRA HfipREafih bRARR: L300 EXSRAdRAT bR 1) ARbe, 1% 100
recei vi ng syoee abhé ovedr thidet Imwesa?oﬂaeandwa‘.’oﬁ a§§|ﬁbvannuh ElkedCpl lapesducor drabl et
hal f 555 ov. t f f 550. t th
el s ngoc et B RRT MRk ubRE R PRt bR 556, 8hd RBa s it BRI ker <
identifier ée%émbﬁs/ msprtal:@s;m@nnﬂr@lm info rtebavutnglr?plebe 560 oe@gnomftablehabove ]
i nst ances, e re- made e recursor. hal ves na secured to eac
other ¢ hr outth 88 M BaGeh PRsPBleL AR o ee g UPReE RyEaLs Phoatabaget [ore)
As summar i ziggh @ambeproagé@trﬁayﬁ{aﬁ@e@fblé Reehiget 885 SIAPVMSh Meighestibrarent s in
the assenbly units. An exag%Clq such an assenbly unit is shown in FIG 6.

In FIG 6, @&8bmarkeridantifiex 'ﬁcﬂoﬁﬁf@@eq Bg[derd thetolaty 4heddy ofdBe AP@Ve&s05 on

whi ch an i ngeghédy, %@W@Btprﬂﬁﬁé&% ta‘HI&Cﬁs’r('—:&?r"sort ﬂQﬁe@QﬁTﬂp%btée@Dre@ #0ehdn wound.
Precursor ta e conposition 6 10 is made up of a tape fabricated froma

material s arbmé)ugbruseﬁa@lltablgua@hawvwmba$ gagarorda@bewnt of an
I ngestible [%“f?j“ é@ﬁﬁﬁ{arhgﬁnédofvbe som|3°t§¥%%r9§9<9 g f?m%ﬁt'ion%ﬁ@}%}?lg}ﬁh&ﬂg the

center axis o tape 6 10 are inges e event marker ntifier
circuitry c@ﬁﬂpﬁ@h@rtnﬁh@as@mwgnlta Anraxaimpley ot sughoare agsem B unis isashayyred wit h

Phe D 820, (BBLGCR NGS5 DAF ST RSB KU dobod0 Trom

identifier @n@/hfc’all arslngesmlb(aveomnladdeﬂ pBESuredr tdpe cprrmsmat?o@,m 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 ingestible event marker
identifier. Positioned in equal spacing along 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 620 punches an ingestible
event marker identifier 640 from the precursor tape. The resultant punched
ingestible event marker identifier 640 falls into bottom half 625 of die press 630,
which is filled with tablet precursor powder 635. Following placement of the
ingestible event marker identifier 640 in the tablet die bottom half 625, the tablet
die top half (not shown) is joined to tablet die bottom half 625 to 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 ingestible 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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which is filled with tablet precursor powder 635. Follow ng placenent of
the ingestible event marker identifier 640 in the tablet die bottom half
625, the wakbmrosaieé t op hal f (not shown) is joined to tabraiS2dio®2daelt om
hal f 625 to 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

aut omat ed i f@RsE]I DhE wRY tad]m,fdﬁ@ﬂit \fl@%lg%@ajugﬂﬂnélﬂrcaﬁﬁb}’e &@mb@ss@h%as system
1504. For exanple, at start of cycle, a first fil ééte gin with a fill
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conpression via w At " seco M insertion may occur at
a fill posuanobeiecttqmernamecgm adj ustment, pull down, reconpression and
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provi des a ElLS sectlonal V|e i ngesti bl e event rra ker G 7,
hgest s bl o Eient aainbed e ek Jine RS\ Snomariah BBl afdri apblel
identifier gréBurgospbivased chaqu@omaeﬁ@nuﬂossisaMat almebf 7ngb5tub|§@xent

i ngesti bl e event rker entifier 700|ncl inte ted circui
conponent - 708l ZR0r GG el OETb PURSTaTke) T2RdS TTAE SRTsNGRRIDe

anpl i fi cat i @rnehemart mémiﬁ’er 700 poshfbned insiad df ivast silpedeprRt 778! kB, the
assenbly uni t Y include a tablet press or nold configured to receive an

i ngesti bl e BYRHLIGRYRYr MAHE" tideNidier ﬁ&%@P'Uﬁ?%dﬂtﬁgweqﬂ?ﬁc%rés‘é’”ﬂﬁ%‘%bvﬂer

precursor apmitypshBe afd G SE&RSERsOF1 0 Bifd $'19%U ﬁgﬁﬁl'dcnhﬂﬁéét% skRRRNt 7 18
to produce thé end product. In a variation of such an assembly unit, the

assenbl y unf 8 kg PIslUE® AEGHyingasitie e¥erl INntarkers, ihegssemblyeunivaay Telidect
I dentifier IEE%?HFe%%ror'rﬁélﬁ‘%%ﬂf@Jsreé ngrr@cenii’éjﬁn n%%%lb@v%n?%%%r%ﬁktﬁ let

identifier. or exarrp uni t nmbi ne an | ngestl 'e event
mar ker i demowcieasupr@mmdrprewatheunwdedeeecumoy aboet thecisgpmafiesanceiaf thd try

conponent YQét%%ﬂmg shape 'n[ V??H?%ocﬁlc@”ﬁggﬁqﬁé%&%w . \Bﬂ%ﬂ

pr ecur sor press ng pressing,

conponent s @afcht ae dsdemblyf Leit,, theuatseasdly hmitumag rbeacdniigued telemplpy)cms 7 10
and ingestible event marker identifier precursor instead of a pre-made ingestible
event marker identifier. For example, the assembly unit may combine an
ingestible event marker identifier precursor that includes only the integrated
circuitry component 705 and signal amplification element 718 with the powder
precursor in the donut-shaped tablet press. Following pressing, the final
components of the identifier, such as the upper and lower electrodes 710 and
715 may be produced, e.g., by using a pulse-jet device such as described above.
[079] In some instances, tablet press systems 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 not limited to,
those described in U.S. Patent Nos. 7,296,987; 7,060,294; 6,972,105; 5,958,467
5,838,571.

[080] When the tablet is pressed and where desired, the tablet may be

embossed with a certain feature (such as an indent) to allow the produce
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7 15 may be produced, e.g., by using a pul se-jet device such as descri bed
above. [079] In sone instances, tablet press systens currently known in the
art are rwoi2biogdot66 have an ingestible event marker pro@agtiserommiiy2 as
descri bed above. Tabl et press systens that nay be so nodified include, but
are not limted to, those described in U S. Patent Nos. 7,296, 987,

7,060, 294; 6,972,1 05; 5,958,467; 5,838,571 . [080] Wien the tablet is
pressed andnybsibe @0ent RfhrkdrN® béblbéhtlf@m@\ﬁnﬁmS¢HlsV\4Nh¢/" Bapkets Lt
feature (such as an indent) to allow the producei ngestible event marker to
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A TERE S B SERn

configurati urati ons first and second capsul e
conponent s [@BE] dmtéacgwfedakﬂei eofigusaionn, ||mge€5|t|blal everhtunmrkersmhuagzhha\ze | ocat ed

a filler co as,a pharnmaceut ent, co S|t|on
o' pl aceturetlmbeMauEAohen: of ARSIRT R bhEDar BEt A9 HEER P

sol id, \Aher@rﬁpsdned&; arfe ¢oﬁf|gm%@rttol émiIoGéearDCmdﬁanolumbl|ﬁtvﬂ1|cm$albedted a

parti cuI ate beads and spherul es. conposi tions

co 05|t|0ns ellets,
of capsul es'l ”ﬁé)r;p aéoﬁp%?lrm%%'c Lt @SEnBﬁ@“B?S'm @ \ehicle

conmponents. M@éw&&nwmnenm ifaphal ﬂﬁﬂnjédﬁtl@rﬁl%ag/rbé@flﬂu@o@ﬁ&dl'@u%bﬁe
i ncl udi ng but not limted to fillers, binders I Si an?rants col oring

agents, et csoliga hofc frieregimbihda Poydersnttaplels, efated \partrafate ccoranesitians. pCT
Appl i cat i onyepafd EHeaB@ an'dsé’&{é%lgé ﬁfﬁ@pc@MBbélﬁ&%‘jofi%ap\/@I@ﬁﬁﬂ 1vér§7ﬂ=n|§|f the

di scl osure of which I's herein incorporated by reference. Additional
di scl osure WQQ&*@@ﬁ@ﬂﬂysm@'Hﬁ@ ogaRrr m@r%V@@@lﬁtcomoa@wﬁoé/encéﬁw@omwonqmés

t td
Publ 1 Shi ng o e e B PTG ER, PRGNS Tues RTS8 < e
particul ar dipiplegeaitts,oepléring amrus; etse Veljelet ¢amreonentsnof interketr atesfuibeng
fabri cat ed, o RGP PR Aiatl TP NI™YsB806 bR B.BRRA" BEGRH T o2l 1Y

active agent,
2006/116718 the dlsclosure 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 components may be fabricated include physiologically
acceptable polymeric materials 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 polymers from which carrier components of the invention may be
fabricated include, but are not limited to: polyvinyl alcohol (PVA); natural and
synthetic polysaccharides, including pullulan, carrageenan, xanthan, chitosan
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[083] The first and second capsul e conponents may be fabricated from any
conveni ent material using any conveni ent protocol. Mterials of interest

f rom whi chotzhw/isaresi er conponents nmay be fabricated i nclradaspiyseabngi cal |y
acceptabl e polyneric materials that are used in conventional pharnmaceuti cal
capsul e dosages. The materials may be clear or opaque, and may be col ored
as desired. OF interest are both rigid and elastic nmaterials. [084]
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descri bed l|!085]33hep@b9§lﬁle|\|@§mp0t‘~§en?95méy88e fhoriéedB84asing. afyl cohlehient
4, 655, 840; 738, 724; 4,738,81 7 and 4,790,881 . Alternatively, the carrier

conponent n%rytqsef Siugingsmofdingmeic. c baRRSaEPR PraiesRID Pf intRies Ia@u@éaqt ks,

Inc., Wit sgdit imia tb0%dse! Red&®RADINY LS tF%t&ﬂanQU@?'OS PgdrBl B76 284;
capsul e-configured i ngestible event markers, the assenb o&ll units may include

transfer el®hBhttéd; 4.66h.849; ﬂ€§§§24€dnm1r7san‘§)lﬂ’lmg81 -r dillegnadivelyt éhe from
sour ces of éa{FrererC%Hﬁ'@'aﬁQ tS rﬁéé/ ?ﬁ‘?ﬁg& ¥rovh £ £ cdnimarieli t {éHor @ shiERNSd er
sul e l'er

el enent froma source o conmposition (whic may or nmy not
i ncl ude an Qualicags.dgenthitsetttMe. assenbly site nmay al so present. The

coserbly UioRe[ o8k ol 45,8 B REPLAE sl AR08 e Bnee

markers, the assembly units may include transfer elements, such as feeds,

-

conveyors, punches, rollers, etc., from sources of the components to an
assembly site. In addition, a transfer element from a source of capsule filler
composition (which may or may not include an active agent) to the assembly site
may also present. The assembly unit may also include a mechanism to stably
associate the one or more ingestible event marker identifiers, the first and second
capsule components and the filler composition to produce a capsule ingestible
event marker. FIG. 14 provides a view of process flow diagram 1402 for a system
that combines an ingestible event marker with capsule components to produce
an ingestible event marker. In process flow diagram 1402, an API and excipients
1404, e.g., capsule filling is provided and an |IEM identifier 1406 is inserted into
the API, e.g., capsule at step 1408. The capsule is branded and coated at step
1410 and packaged at step 1412.

[087] FIG. 8 provides a view of a capsule ingestible event marker assembly unit
800. In assembly unit 800, conveyer 805 moves bottom capsule halves 810 past
the dispensing location of ingestible event marker identifier hopper 815 and feed
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capsul e conponents and the filler conposition to produce a capsule

i ngestible event marker. FIG 14 provides a view of process flow diagram
1402 for woxysxmmeshat conbi nes an ingestibl e event narkem/useato/oc@psul e
conponents to produce an ingestible event marker. In process flow di agram
1402, an APl and excipients 1404, e.g., capsule filling is provided and an
IEMidentifier 1406 is inserted into the API, e.g., capsule at step 1408.

The capsul 982(}3 v@r’ﬂéﬁ‘@%%eﬁ% ﬁﬁ%@é’stlﬁfe sV rﬂérkeplo%ﬂﬂflé?a@i@m Abasdufp 141 2.
[087] FIG Wt@@g des a view of a capsul e ingestible event marker assenbly

unit 800. Bﬁ%mouﬁNherscrdﬁSIree,nkhéye@e%@@ AN Enaskert idpnidiep S8Pendal ves 8
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el ement 845etdtienship avithf etent balf 84p supwdoed fa ;860u0‘troapstaie $860rtbat icbclotleshown)
toasealln r.el ati pns bott.om f 10 to duce r oduct

capoul e 860 eHERSTHE BURE hisSr RRLAR.PZ in dn el SO RS B 1 i1
i nternal vqhg@@bléewmmrkéreudemgmtazbhg peasent mmtek@rpswéesm fiheetadte i s
present in ({}g ca sul e 8 t he ca'%sul e 860 is an | n Ie event marker.

As with the RIS HENEJORIERE RS cWithdle 4BRIS pr BusSYel onent s

of the systguchoéy ab@w vaifous! @m&néms &Qhéra%tém%bo JFRRNrENETal & mdyhse
ingestible event mar ker identifier \W/E’* ?Y?rlf 15 and feed 820 ma be repl aced
I

with a puncRogifahorfentexagrie. thgdngess rearker gtenifigr RoRNeE 1538 &S hown i n

FIG 2 (whigBq@bsReassds rdpe GE\‘NfH‘a UhcHédm r{e%fﬂ | B §h<¥\ﬁrﬁ IR @fa the
assenbly unit shown'in F:I ¥ 8, I heaasgsenb y)o unit % ¥ be nodifi ead to

repl ace t hedlﬁmseaa%am@vw M&s 26(@’@!?&&?%@’%%@@@&% Qé”‘e)vent mar ker caps

as describ taAat qappl | no.
6/ a5 sentanl 1A RERIODEL Mo ascBR B ShEfRn bR R SO o e i e

Event Mar kemay gemnadifiest o replece s top capside belyee apishaih atithiisgastiblergyentt ed
B " (FEPRERAS: ol Dol 1 DSLSRIR LS, SRORERLO RN ARIOLTARSL DL,
of the assembl6l1/148,86lodritied, FPr@rmBceutaras Mosgges that Include an Ingestible
Event Marker Identifier" the entire disclosure of which is incorporated herein by
reference. In these instances, a separate source of ingestible event marker
identifiers may not be present.
[089] In yet another variation of the assembly unit shown in FIG. 8, capsules
having ingestible event markers integrated into one of the capsule halves are
employed, such that a separate source of ingestible event marker identifiers is
not necessary. Ingestible event marker identifiers may be incorporated into
capsule halves using any convenient approach. Examples of suitable
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.
[090] 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 between first
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havi ng i ngestible event markers integrated into one of the capsul e hal ves
are enpl oyed, such that a separate source of ingestible event marker

i denti fi ewe 20m/080165necessary. | ngestible event marker i a@emttskoeogomny be

i ncorporated into capsul e hal ves using any conveni ent approach. Exanpl es of
sui t abl e approaches for producing capsul e hal ves that include integrated

i ngestible event markers are provided in United States Application Seri al

No. 12/238, ulet R 94 5 @n@SIEcBn@fcaphiilé thalfSodte virdie I dpRURL sl 8Y5 is
reference. [090] I'n yet other aspects, the assenbly unit may be configured

to stably aehigHROLO Hhinsiiges 6peNs capsHIE halr9R8rasghoWna capsul e carrier by
d hi
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hal ves. For exag shows an I n event ma
10 sandwi chiegesigtereavent i ﬁ@ﬂ@pﬂﬂf‘@flﬁalwltm g 5caprile ebdhdby ap@oloyingald 920,

where first r t: LRSI capsul e
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i ngestible %a%kl[&gr?@r ker e%éﬁ%%tf é%é(le @%@%g@@%@ 0255 si(rgg%(ig]f, such
as an out erpredudeibhe fiil ihpestitdgevere neakdr. NMlatleaLdftmasseam}uumt steowrt hen be
filled and s ed, as sired to C | e event marker.
A var s ati orngrC: AevBSedi pye e BHBRE bR Resd Bth chBRES hibes ABY Tt
tablets ar ethé@abasnecthambélar@aerﬁj Mp@d%smmhﬁm@h@nwmémplbaécva;s are
filled and capg‘gﬁi %ss wn i.n ﬁ? Sﬂé edto assenble this

confi gur at i G} gqq{@ggﬁtlgmg dhge p@/pnt “In yet another type of
capsul e i ngesp] bh ?eﬁa/rﬂ:l’tlherrfwié(gf capslR ihfesisld Slcpit MiepKYr, harikgdstibrYeveat

mechani cal Iy stably associated with the capsul e where the |ngestible event

mar ker i denAFEErMAY% b&s@%ﬁﬁ‘éﬂ'@ﬁ"%i@ﬁ’lya agpeiRied rwith Hae GaPsYiedwseroihg hi s

mechani cal ahadiphe é@e’?ﬁ%&képﬂenﬁe@ls %%d?:r Q¥ QB 28tretarEPingt Plovidéshoa
capsul e ingestible event narker. FIG_ 9B, ingestible event marker

i dentifier BsoMesBanieRissipple- @ﬁéﬁ@@'aﬁ%s Jrle. Shb peavidasnge saxapinte @f sHeEh rdar ker
[ denti fier 9pAuReRKEAMId BuifianaHbe! 1S 1¥iGA0E. HARERIL diunehARId GodHiRg: 960. To

fabricate thi's str cture an assenbly unit enpl oy pre-made capsul es 940
and i ngest i $Ikinclugns predntasie cansatd PH@raadi Ing@jllbwt eventi mérker ieniitierb2gftds (950

and 960) , vetd e A el 4 AL bR Y bAUICBARE Sl dord ey Ehasile band

960 over the caps o) pro uce e’i nges e even
structure, an assembly unit may employ pre-made capsules 940 and ingestible

event marker identifiers integrated 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 930.

[093] In yet other instances, the assembly unit is configured to inject an
ingestible event marker identifier into the interior of a pre-made capsule. 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 resultant hole that results from the injection.

[094] In some instances, capsule manufacturing systems currently known in the
art are modified to have an ingestible event marker production unit as described
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.

28



[093] In yet other instances, the assenbly unit is configured to inject an
i ngestible event marker identifier into the interior of a pre-made capsule.
For exanpWwe,2otomsomssenbly unit may include an air gun oPCIskagoas4zievi ce
that injects an ingestible event marker identifier into the interior of a
pre-made capsule. In such instances, the assenbly unit may further be
configured to seal any resultant hole that results fromthe injection.

[094] In sog®s] ﬂﬁ%@ﬁm@%staﬁ@é%sWe%é@ﬁ%ﬁ@rﬁ%'nﬁt%@’@d@ﬁfﬁacdél’ck iﬁ%; YinkBPWN i n
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i ncl ude pul(§ et de'pﬂ5| t1on devices, BOSI t controlled anbunts of
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i ngestible Q}fﬂfbéntl’f@.bkﬁuce bA%]estibigleveh MEa@pUt | ngesti bl e event marker
producti on ﬁ)ﬁsterrs of the invention may include additional units to perform

ot her functli986k High{rHeughe nprgstHye | %‘Q?é’%t MBrker e PEILICHRYY KeysteMut theam of

the ingestijgehiRnanhy MRIUGRIacRRRAERINsUB! derfERH o@?er%hét%nﬁ@rﬁ‘meﬂék{s%ﬁwkﬂ)p make
conponents of the ingestible event markers, such i ngesti bl e event nmarker
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present in SYSLERR, RbplllE HAWENLBLLIE BN P BoBEsifondHrE-nitR tdbtets, etc.

Downstream of the ingestible event marker assembly units may be one or more
subsequent units, such as counter units, sorting units, packaging units and the
like.

[097] Also present in systems of the invention may be one or more quality
control elements, such as cameras, which check the quality of the ingestible
event markers produced by the systems and reject those markers that do not
meet one or more pre-determined quality thresholds, such as but not limited to
shape, color, size, etc. Examples of quality control elements of interest that may
be present in systems of the invention include, but are not limited to those
described in United States Patent Nos. 6,741,731; 6,739,455; 6,434,911;
6,079,284; 5,522,512.

[098] In some instances, the quality control unit includes an ingestible event
marker identifier detector configured to specifically detect ingestible event marker
identifiers associated with carriers in an ingestible event marker. One type of
ingestible event marker identifier detector of interest is a metal detector
configured to detect the presence of ingestible event marker identifiers in the final
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control elenents, such as caneras, which check the quality of the

i ngesti ble event markers produced by the systens and reject those markers
that do rwO 208088 or nore pre-determ ned quality threshalsdso/osueh as but
not limted to shape, color, size, etc. Exanples of quality control

el ements of interest that may be present in systens of the invention

i nclude, but are not limted to those described in United States Patent

Nos. 6, 741 indéshible ®véRd n4a5ﬁers6 vé'r?e‘}e %ﬁelrngéstﬂ]@ R rﬁarﬁ&zuéér&unen[so%ﬁl] I'n

sone instances, the qual |ty COI’I'[I’O uni t “i ncludes an ingestible event

mar ker i deﬂﬂ?'ﬂﬂ%rm@l@{seﬂtaérw'&d?ﬁ dgieciad Py 1BpBPEl R0t @EET itRRSSOf bl e
event mar kelhgééi J?\fén?h?arﬁérsi &rﬁtﬁlEPQet\é'bfoﬁSﬁhfér@srﬁh t&Nbs HERRIWTh ?neevent

mar ker . I ngest | b e event ma |dent| i er’ detector I nt er est
is a netal wlé/c@@“rtroé@lﬁ% @l thalsysiemetiralide, Hut gre sohd@ited to:ngeax Pased event

mar ker 'de”éétéétﬁrrs né% Imgréd :?slfdd’}ﬂa‘?éétbgl gicevent mar kers (where the

i ngesti bl e eve I den iers Wil Thclude netals that will be
det ect ed by[098F Alsa af |n¢mreacarerc)uahmctmrcrot ypitssthaf inchiglesapebdtonal detectoes ker

identifier . r

control uni&gﬁ'gﬁ}e? ﬁ[é C%ts'tngirgatl ncﬁ?ggl bl%% rﬁﬁ’g‘l’l'}r%gé H?ﬁﬁhétrgg p] % 'ﬂi&#tay based
det ectors, ewat markera- psredudmisbxd tlni@tsgsrem are eperatn[;rWQ] FX sangdle,i quaityest are
uality control ,units that i.nc erati det ect ors_confi

Tt 1§ oL Rt B BB TattE raRBLR) | BER ePEes s Bh e Ao A il o
event mar ked@uqyspdma@l;rby foheomsiitat ematarn@ wm@grateldomaduut Eompemnpbfe,thequal ity
control units i ncl ude radlofre ﬁ H%e evi ces, such as _near-field
vt coe. SeATRIe,GYa ke PEIAtONa:  RiRsnE e Ti QUL POTTE! BB hent of

t he ingestipd eor@igardd t@vgrrlﬁﬂrab@s @rparc@hie@rmla prodidict indRistine levent Markak abi t Y
control unit may be conflqgiure print traces on a carrier of a product

i ngesti bl e @ﬂ?@?ﬁ'e RYr Relge otlec@r%%ﬁﬁ ekl them wee ] aripkashirgerss 1o BfYidhen use

the printededin@e®sh fPa Rrding BeGied Mo tdnebkd meaowr%lht?%f%éf icBuitr @k yedhecks
the operability of the circuitry of the ingestible évent nmarker identifier.

[ 0100 A pr 0B@e¥ibig eerdmegranderdifer. of a system configured to inspect
i ngesti bl e r n the
ses 5 N8Pl LS ol i 1401 oyt

process flo and excl pients ,
conponent s, eveay narkersniolewisg doragiectian is ENlomeint FIiG. e16. 1d08h¢ msegasedioat st ep

1900 = o Ot Jo03 BRAST RIS 8! Bl foRpinantEhe B <t e

bul k- packagen@esstdepnd @n1BM ideetifier 1606 inserted at step 1608 at 100% 1510; a
coating may be applied 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 example, 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 electrostatic programming devices.
[0102] A process flow diagram 1702 of a system configured to program ingestible
event markers following production is shown in FIG. 17. In the process flow
diagram 1702, an API| and excipients 1604, e.g., tablet components may be
compressed and an IEM identifier 1706 inserted at step 1708 to produce a
product. The product may be coated at step 1710, printed at step 172, bulk-
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sanpl ed at 1620, and the product repackaged and shipped at step 1622.

[0101] In sone instances, systens of the invention nmay include

post - pr odwotomspredgr anm ng devi ces that are confi gur edPCo/yse@gnamit he
circuitry conponents of the ingestible event marker identifiers of the
product ingestible event markers. Any conveni ent progranm ng devices may be
enpl oyed. For exanple, the operational detectors described above nmay

further inchaiggdd Ql%téiWM HngﬁPﬁHn‘ﬂH@'ok EUrtlH@'a%deJt@&lMHﬁhé PRALERHAY | er
before, during and/ or after oger ati onal determ nation. Al so of interest are

el ectrostatb%afﬁﬁ%@jﬁ?“ﬁhﬁ?ﬁ AGSIaR 4@ and Fepackaging 3pA SOIRSRET b DeRrageeliMa 02 of a

system confbé;g&%q]ﬁ“ghw ngﬂgmyp@estl ble event markers follow ng production
is showmn in FIG rocess flow diagram 1702, an APl and

exci pi ents [0803]In @0@1e lnﬁ’@bﬁ%&, teespeaestd theynvestion s Buthed canfipused [EM
identifier e Fe'h‘:r‘e& Ji r uct may
be coated a%sgg?aw §|§r8&up“ nte té’flﬂgttﬁé) @:;%HH% \ﬁengcnﬁ(’%rggréthat-mﬁ}cgf 1714,
progrannlngdeMﬁssﬂhengea@ﬁeewaﬁeﬂaMetweanypﬂduumgeﬁﬂmyehynammhemamthed at
step 17 16 d Kk t o] t b | i shed
at step 17 (%21 bfo%%gi] g?ﬁﬂg %&1 [ nsbg ces, 59{%1 Qg ﬂHg fn?%l ?%\?egn%m:%n are
further condutgentiedyt of atbsommsebla svgntatrmrEerel émeretxampteh tbh@etemgesmy bl e
event marker ”Peﬁte uni ueI gntl fies the in est}_hbl e event_nar

i dentifier SHMNHETYg Acy, toaL s TAYP KeTCURE  Bal SUPRIK AN ﬁ?@w%%hvem ent
tinme, such maantfbeiutd @ﬁdQﬁeS@dlm, ot ealeyselys \aaltheighatird Yelerherthenit. ngesg i bl e
event marker. (for %msr%ple to detect an cou erfelt )g'HﬁCtIVIt t hat may
have occur re@N3ie; REMENH Y ORFN 6.7 ﬁ?té’@tﬁré &St AUMBBISET of

sal e), e.J.lettdflsao@ coimBIMativhe tedresre s d@;’elied Thihg §|Pgat@te1re@erﬁérﬂrrmay ey be
any conveni ent _col | ection of synbols, nunbers or letters or combinations

t her eof , asfeadiy PB@]‘anT‘Pfe”@PG'Hﬁtrﬁﬁﬁa@P reficryRigd.nas deaird-y Higndigndirerachi ne

readabl e oreigmehy Ria§the 8SsdifIed Rftn tWB@n@ésﬂBl@t S\t P FRENhH eﬂﬁ%&ﬁ/eﬁéﬁpc' at ed
with the ingestible event nmarker in any convenient way, such as printed

onto the i nya%tsuBh @sayiskad oripies iNGRtige eMeRlAMaieD o5 ERERGH 910 RESkATING ed
therew th. Sehat® ehhiif! SloPRCkoIRENSAk, oheK ol o [OL 041 Systems of the

i nvention may conveni ent e under corrput er contro wher e any sui tabl e
ar chi t ect ur@16#l5ystenesnof cbly%mvemon Mo &y eemvamr@tlad@mun@er conputer canirels t hat

e R S ShoBRENS SEMESpfRleE PSS, Wb .,

cont rol control units that include dlstrlbuted control architectures, for example where the
architecture is designed to optimize data flow between the distributed control
elements of the architecture. An example of such control architecture may include
a controlling supervisor computer which communicates via serial interfaces with a
number of custom interface boards associated with different units of the system,
each unit with its own computer processing unit (CPU). For example, a computer
control unit may include a controlling supervisor computer in communication with
a CPU associated with each of the various units of a system of the invention,
including an assembly unit as well as other units that may be present, such as
but not limited to, precursor fabrication units, sorting units, quality control units,
packaging units, etc. The computer control system may include an operator
terminal including a video display unit displaying information pertinent to a user,
as desired. Examples of computer control units of interest that may be adapted
to operate systems of the invention include, but are not limited to those described
in United States Patent Nos. 7,293,672; 7,082,738; 6,816,793; 6,499,279;
5,5622,512.
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el ements of the architecture. An exanple of such control architecture may
include a controlling supervisor conputer which comruni cates via seri al

i nt er f acewsowntonsareaunmber of custom i nterface boards ass®ciraSedomdaihz
different units of the system each unit with its own conputer processing
unit (CPU). For exanple, a conputer control unit may include a controlling
supervi sor computer in communication with a CPU associated with each of the
various uni [bQOijSy%te‘hY§b¢fi'P1@ﬁn\Ie|ﬁﬁoh M/ bk WbnfigiebUdi AG 8R AFSEIHENicHni t as
wel | as other uni'ts that mag present, such as but not |imted to,
precursor fRAYEcARUEH UnPes! "@Hﬁﬁ |qflg°QWﬁrt soureRfal i Ay t6ht sYSteTsi O the

packagi ng e i pgl rat or

t erm nal |lrj£:1 Eorr}gh%t E 86\§| spl g/]eﬁ@:aﬁlééélily’sp %ﬁér%lvﬁ)rg‘ro{r)lﬁat%lgﬁﬁﬁgg%nent to
a user, as Tdfi@léﬁolfed Exarrpl es of conputer control units of interest that may

ot hove. dea?oER T BepRBahal I AR 3hot JyHET byl Beils, ' £ 57

6, 793; 6, g&msﬂbed S5 2QGIE May. Y0y D53 aBystoehe ukletshend thagribe dae‘rmmxyo@e
Cour ces. - A eoie R Ta 0P ERLE B BRI Ring R TaP BabtiR ANl rebi 1!

el ectri cal | iptended o a)eclonrnngl,amnm]ma beopeodf. thpOﬂr@ﬁQntl|hverﬂ|oh0N|tbebeuIm1:i|cht ood

that this |n 5 on is lj’i’HH mted to particul ar aspects described, as such
may vary. I?nY y es%op[eg ¥rstood that the terninol ogy used herein is

f or bt h?a_ puUrjoaeE] wﬁeréasm{?gblomgalpag id roliaed asi@&mderswdoythaambh mteminmgwt enged
to be limting, .since the sco epresen ent|o imte
onl y by ¢ hevaih R dREaImPRES 000 WRE BT miessgbe GPnza Heery SO S ded.
it is underghefsd, fb@ﬁw@@ﬂhel ]sfe=1 ‘aﬂalldSWeerﬁrhlU@f tHa® rér’@é arenaty ethet Bitatni t of
the lower linit unless the context clearly dictates otherw se, between the

upper and | FuBIeY§TRG vauetindhal HAGE 'dRacalyeseRMass GERInoine iRYRMigBNI ng

val ue in thpte %ﬁbﬁ%nﬂaﬁ%r lin§it<C BF QRBRS SR Tr@rﬁ sch% i ﬁ'M@ rﬂdé'?htl The upper
and lower limts of these smaller ranges nmay endentl be |ncI uded in

Lhe smal | erinplisigd & HIRiSHAKSTTPSGS% AL AR SO0 WOTTHARS ethai hify BRL MWIOB L) ect
to any specd del O'té %n?%?ﬂ@%%y %>{]E‘IeJc1e'dnljnr1|h?r1 AL Gthd %‘P\gé WeE ?n%]gﬁatét} at ed

range inclu One 0 imts, ranges exclbuding eit or both
of those i nangééludesiane errkotiajos thei linaitu denbeasrexchigingneither iob poth] @11be3e Unl ess

defined ot hRghEFrmRL bre SE8 Mcfided A theSfil&Hbbhf 1 ¢ terms used herein

[0108]Unless defined otherwise, all technical and scientific terms used herein

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

[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 entitled 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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have the sanme neaning as commonly understood by one of ordinary skill in
the art to which this invention belongs. Al though any nethods and materials
sim | ar owoequ/oseieént to those described herein can al seChasasied2iim2 t he
practice or testing of the present invention, representative illustrative
met hods and nmaterials are now described. [01 09] Al publications and
patents cited in this specification are herein incorporated by reference as
i f each indigyigpls MY et bONsOd hBARSGPRhd We iR 8PpSSHdeldcddimg, atdsing@ayi dual |y
indicated to be incorporated by reference and are incorporated herein by
reference ti9M8$ sél:098 -afdd d&ecringlede RiurakrefeeeNiand/ase et eontextsclparly

connect i on b fsWithefiddat %%Pth@ﬂﬁét@ﬂ%hétrtﬁecdﬁéiﬁg:Ta_yh%e irhfdd fB“chFI]ud’elny
publication is for its disclosure prior to the filing date and shoul d not
be const r uednyagot@nakelainesi. &¢ sueht thishglaiernasé it infanded o serveasrastiecasient | ed to

antedate s : | i [ & : Lol .« A nF, .t he dates
of publi ca'ltj‘?%rllsoE@o&ﬁ%étﬂgﬁ%@%ﬁé%i"%ﬁ%ﬁﬂ@%fé& Eé%ﬁv&c%@f %EOL I.Cg.EéI @ﬁ dat es
whi ch may nemdeciorbeith thdepeitadiontdf glaio efamerdsl. dr@ite Of al“tegadivedineithtionat , as

used herei i . ¢l aj i a . "a' "an', and
Yeher 't nal UM FaRBBIREE b e B enb et B bR valtes o

ot herwi se. preceded by tHeetermotbdutt’nEte tehm ‘@bautivis osgd beretlr &f pedidiediterat| ude
any optional el nt. As suc this statenent i s intended to, serve, as

o cobtiont 3ol Tohe et et HLEs G Bb el A4, SOBE 8L REGF 1 oy -
and the Iiker ?gpr_cﬂmam itrwﬂgui\dntlalir tHgg tm@_@értraplie@ed@;.] Iﬁk@tt)ém‘ﬁﬁiﬁgm\nmeréq huse_ of
a "negative" limtation. , rtaln ranges hav een presente erein
LD ey LTI o e i drcrns UGG By RO AL oA JUToe L FBRPR apout -

i's used hergiplotidapfi®@vheited hemabr SdpPerd nfi@bert WEiCRXiAGhe BOMBRY intWiaéh 1 t
precedes, as well as a nunber that is near to or approxi mately the nunber

that the téfns PRIBARS . PrPHdBR B AURFRglialhedwaenl AL M BPealiGRid reciedr

appr oxi mat ehymierspeci fically recited nunber, the near or approximating
unrecited nunber nmay be a nunber which, in the context in which it is
present ed, [9idJAfwilibecannapentdathaose o ghillvathmart gpom FRadMe T diselpsyrer eci t ed

number . [ Olodef] of tndihdiviBGa2RARCRN e idddOaf Gfushiidd nbrbif MHasafisciepon
reading this disclosure, each 'of the individual aspects described and
i |1 ustrat edcdmepasientshand gaireswbichanpo e neadildsapaetadiirers atisoatvinegywite
readily se f.r r i ] f - t her
several as Q@é? éﬁ\% etShOlrJB[n9 é) (fa Whﬁgg?\)r@(g%%shgag g@%&)ﬂf 8§pa9{|nga‘f?¥m%e %ngeo
or spirit of the present invention. Any recited method can be carried out in the
order of events recited or in any other order which is logically possible.
[0113] Although the foregoing invention has been described in some detail by
way of illustration and example for purposes of clarity of understanding, it is
readily apparent to those of ordinary skill in the art in light of the teachings of this
invention that certain changes and modifications may be made thereto without

departing from the spirit or scope of the appended claims.
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or spirit of the present invention. Any recited nethod can be carried out
in the order of events recited or in any other order which is logically
possi bl e.wpQa101Bh76Al t hough t he foregoi ng i nventi on has Ppegsdasmeiibred in
sone detail by way of illustration and exanple for purposes of clarity of
understanding, it is readily apparent to those of ordinary skill in the art
in light of the teachings of this invention that certain changes and

nodi fications may be made thereto wi thout departing fromthe spirit or
scope of the appended clainms. WHAT IS CLAIMED I'S: 1. A high-throughput
system co H ®:omat ed assenbly unit configured to stably associate
an ingestible event marker with a carrier to produce a product. 2. The
system according to Claim1, wherein the assenbly unit is configured to
stabl y assoti at e\ highitirgeghpuiisgstetreeamprisingean automatedassemplieuibrri er. 3. The
syst em accot di. i ! i - ot igured to
stably asso%%ggreidﬁgg}a?y%%%%é\% te El}Iry;er EZ%ﬁvﬁ? %rﬁert\ﬂlgﬁ %rc é[r%gg% carrier

usi ng an adpreduseea prhduthe system according to Caim2, wherein the

i ngesti ble event marker includes an el enent that nechanically provides for
stabl e association with the pre-nade carrier. 5. The systemaccording to
Claim 2, wherei mhehsystess acddrging o Clairm 1¢ eueraim thedadseniy umit ismenfigurear e
conponent s of .the ingestible event rker on.a surfacg of .the pre-nmade
carrier. 6. CHRPALISEATS a0 MO ey c Mk i A & BB s enbl y unit s
configured to produce a product from an ingestible event marker and a
carrier precursaqr. 7. The system according to C aim wherei n the assenbly
it s bordi guritis YR Seitdn IBCRIRE MESAT 1A SsTbyedt BRENIHEY ey Ker
8. The systmiangassbiciie tHe ikhadtiBle/evenh ATaekdt Wiﬂh&h§@?é—hﬁﬁe'c§r®@@§mg aand i's
configured to hide the ingestible event marker associated with the carrier.
9. The syst¥ie8€ording to Claim 1, wherein the assenmbly unit is integrated
wi th a packaging unit of the system 10. The system according to Caiml,
wherein the system conprises an el enent selected fromthe gr oup consi sting

essenti al | y40f : Téi\@_ﬁYﬁ@é‘%@ﬁ:Qﬂr@n@\'}%ﬁfa"ﬁﬁi NEETaiR H1ef Ingeiblengyanh markes
manuf act ur §nbiNG&Shh BletdhY Bk miBRh&REally provides for stable association with the

pre-made carrier.
5. The system according to Claim 2, wherein the assembly unit is configured
to print one or more components of the ingestible event marker on a surface of

the pre-made carrier.

6. The system according to Claim 1, wherein the assembly unit is configured
to produce a product from an ingestible event marker and a carrier precursor.

7. The system according to Claim 1, wherein the assembly unit is configured
to associate a coating with the ingestible event marker.

8. The system according to Claim 7, wherein the coating is opaque and is
configured to hide the ingestible event marker associated with the carrier.

9. The system according to Claim 1, wherein the assembly unit is integrated
with a packaging unit of the system.
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a quality control inspection unit to inspect the ingestible event marker; a
programm ng device to programthe ingestible event marker of the product; a
si gnat ur ewel2erensb7e8nit to associ ate a signature wth thecCrngesmwiokiie2 event
mar ker; and a packagi ng unit to produce packages associated with the

i ngesti ble event markers. 11. A high-throughput nethod for producing a
product, the nethod conprising: assenbling an ingestible event marker with

an assenbl y1gIni tTfe0fEica & réiAg 36 Riv 13%@%@&% HR1dre8eblisdLarevent nar ker
with a carrier to produce the product. 12. The nethod according to Caim

11, wher ei relementaaiegied rag the oreHpRarSistiag é%eﬁi’t“a%h@fker with an assenbly unit
configured to St gb|nheafio el &ltindRer rﬂ@ﬁéf%btgl %EH?[HmEﬁuf'éétruigle ngBstibigarrier to

produce a product conprises: conpressing a rrier wt 'ngestibl e
event mar kegvenpm@gtati t he product. 13. The met hod according to O aim 11,

further conpri Sldr:@%"’h' d@otn'tngm beét%ﬁ%&ﬁ’% P%E)Eiélt%? E{gte%tikﬁe LDGRThAREE event

mar ker. 14. The accor |ng conprising: printing
to deposit one @ programroiogpenieatts puigraméhe ingestibidkecrdvearkemefitker ont o at

| east a por an tof the carrier. 15. The nethod according to Claim 11,
further coné)f') S hg: packaging the product. 16. The method according to

Cl ai m 15, wher eiasigisupassédagningittbassogaeta Hifreatencemth merikgestiblerdvieat
conprises bul k packagi ng mul tiple products.17. The nethod according to

Cl am 16, UPEHkER a0 grrprl si ng: repackagi ng the bul k- packaged products. 18.

The net hod aCCOfahrmKa@ﬂg@h&itcﬁfpﬁbbuce\/ﬂaéleig@sfabgo@aiéeNmthith@w@@silmgesérﬁtm e
event marker with an assenbly unit configured to stably associate an

i ngesti bl e BA&KIS-narker identifier with a carrier to produce an ingestible
event marker conprises: nechanically attaching the ingestible event marker

to the carrjier. 19. The nethod according to Caim?18, further conprising:
over coati ngllat I1ABigh-tBropghRyt sRetBed for@reduging:d BIogugly i maeR €pmprising:

assembling an ingestible event marker with an assembly unit configured to
stably associate an ingestible event marker with a carrier to produce the product.

12.  The method according to Claim 11, wherein the assembling an ingestible
event marker with an assembly unit configured to stably associate an ingestible
event marker with a carrier to produce a product comprises:

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

13. The method according to Claim 11, further comprising:
coating at least a portion of the ingestible event marker.

14. The method according to Claim 11, further comprising:
printing to deposit one or more components of the ingestible event marker
onto at least a portion of the carrier.

15. The method according to Claim 11, further comprising:
packaging the product.

16. The method according to Claim 15, wherein the packaging the ingestible
event marker further comprises:

bulk packaging multiple products.

35



20 . The nmethod according to Claim1ll, wherein the assenbling an ingestible
event marker with an assenbly unit configured to stably associate an

i ngest i blwoevevBoTear ker with a carrier to produce an i ngestuskéie/oeotent

mar ker conprises: inserting an ingestible event marker into a carrier. 2 1.
A process for manufacturing an identifiable product that includes a

phar maceuti cal agent and an ingestible device, the process conprising the
step of presenting the pharnaceutical agent in the formof a tablet to an
assenbly unit, wherein the assenbly unit manufactures the identifiable
product t hr blighha methadegesotighioi Glag!6. purthar sgmerisieger m ned vol une of
adhesive onto o roduce an adhesive sided tabl et
usi ng an adhesiggp e%?@gﬁvggwkgécgn dgggﬂgﬁﬁg the ingestible device to the
adhesive sided tablet to produce the identifiable product using a device
del fvery unid . ri2mefif REORARMOWBIAR 2 Miferkin EELE Rl BGARSETRIY uni ¢
further perforns a step I nc I'ng placing a protective~coatrng onto the

i denti fi abl eveni okt Wit giv asdeowauribetndiguiedda isigbiyaidsociateogiugesisilag a

iont1 11 abl 0 itk HerifkiiRabanelia PoBbCLG oo CBRNR b Gevi ce

usi ng an assemgrisgsunit that includes a powderdelivery unit, a conpressing

unit, and a device deliyer nit, the process, conprising the steps of:
delivering a fireecpBGataniR e rutelbe VAR BRACHELERAUE - agent to a
tabl et die of the assenbly unit using the powder delivery unit; placing the
i ngestible device into theg}able of the assenbly unit using the device

di
delivery unl®: TRRMeEO0 aagoingsio 3'”|E)igtff‘ﬂﬂermks'ngrmof t he

phar maceutical agerdoatify heastabp@tionbethefinddieblassentiyrkeni t; and
conpressing the content of the tablet die using the conpressing unit to

formthe identifiable product. 24. A process for manufacturing an
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capsul e portion delivery unit; a capsul e assenbler unit, an agent delivery

unit, and ae\@@_ilﬂt@‘ﬂ(%é\f”ih@’r%ﬁsﬁmbﬂx unl rﬁi%r@ésig Staﬂ’bbﬁsé?riﬁéﬁ amngssiEqie of :
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inserting an ingestible event marker into a carrier.

21. A process for manufacturing an identifiable product that includes a
pharmaceutical agent and an ingestible device, the process comprising the step
of presenting the pharmaceutical agent in the form of a tablet to an assembly
unit, wherein the assembly unit manufactures the identifiable product through the
steps comprising:
placing a determined volume of adhesive onto one surface of the tablet to
produce an adhesive sided tablet using an adhesive delivery unit; and
securing the ingestible device to the adhesive sided tablet to produce the
identifiable product using a device delivery unit.

22. The process of claim 21, wherein the assembly unit further performs a step
including placing a protective coating onto the identifiable product to produce a
coated identifiable product using a protective coating delivery unit.

23. A process for manufacturing an identifiable product from a pharmaceutical
agent and an ingestible device using an assembly unit that includes a powder
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unit of the assenbly apparatus; filling the first portion of the capsule
with a pharmaceutical agent using the agent delivery unit of the assenbly
appar at uswopbseisnsan i ngesti ble device into the first porttisenontoishe
capsul e using the device delivery unit of the assenbly apparatus; and
sealing the content of the first portion of the capsule with a second
portion of the capsule using the capsule assenbler unit of the assenbly

apparat us. delivery unit, a compressing unit, and a device delivery unit, the process
comprising the steps of:

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

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

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

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

24. A process for manufacturing an identifiable product using an assembly
apparatus that includes a first capsule portion delivery unit, a capsule assembler
unit, an agent delivery unit, and a device delivery unit, the process comprising the
steps of:
delivering a first portion of a capsule using the first capsule portion delivery
unit of the assembly apparatus;
filling the first portion of the capsule with a pharmaceutical agent using the
agent delivery unit of the assembly apparatus;
placing an ingestible device into the first portion of the capsule using the
device delivery unit of the assembly apparatus; and
sealing the content of the first portion of the capsule with a second portion of
the capsule using the capsule assembler unit of the assembly apparatus.
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