PHARVACEUTI CAL DOSAGES DELI VERY SYSTEM CROSS- REFERENCE [ 001] Pursuant to 35
USC 119 (e), this application clains priority to the filing date of

U S. Proweizorisomat ent Application Serial No. 61/ 142, 88CTisk@d/oar4@anuary
6, 2009, the disclosure of which application is herein incorporated by
reference. FIELD OF THE | NVENTION [002] This invention relates generally to
el ectronic devices and, nore specifically, to electronic devices that are
part of a comrunication systemthat uses conduction to comunicate

i nformation. | NTRODUCTI ON [ 003] Prescription nedications are effective
remedi es for many patients when taken properly. However, studies show that
on average, about PEARMACEUIICALDOBAGESDELIVERY BYSTENMed nedication
reginens. A low rate of adherence with nedication reginmens results in a

| ar ge number of hospitalizations and adm ssions to nursing honmes every
year. In the United States alone, it has recently been estinmated that costs
resul ting f&BESPaREFERRENGR- adher ence ampunt to over $ 100 billion annual I'y.
[ 004] One situation where patient adherence is of particular inportance is
in the context of clinical studies. Non-adherence in the clinical trial

setting hasmb@p@?@él%t@@ssem@@emg@r) th@ymcétm d‘l@msgumﬂfﬁd tp@fiiignt s who
m ght be inyolved in a trial. To the exten herence occurs

wi thout a coe@EHiDPrpYsioaal PatentAgplinaien %@rfaéylosq/éﬂ&lsﬁb fif9dRn Jauett e to

gai n FDA approggs! tthjlsk’Fr%uﬂ@@ﬁﬁﬁlblﬁ)épﬁlfbratlbﬂi‘%rr%?élhﬂlﬁlcdrb@rafééoﬂméﬁé?éﬁéé dose
beyond that whi ch wo be required of |y conpliant popul ation. Such

an el evated dose could cause a hi gher |nC|dence of side effects, which in
turn may Iep@ng¥§yHéggﬁE@ﬁ8Nadherence [005] Cinical studies typlcally
enrol | pati cific drug treatnent reginens with the goa
of testing [onapptmemvérﬁlomt adlates tdeneedifyecds epctidniey devieat mant, omoreedi cal Iy
rel evant clini endp ints, udi es ﬁgﬁ neasure, for exa

2 CAP

th
o ot Ponshi SPRSLCAE o BecoRis, Jehtks e arRe: PUNGAYOD Byt et var | oty

of clini cal yRdRALK RN tb 2BAINMBIdA®MidHLsbAl 0gi cal , biochem cal or
psychol ogi cal neasurenents, to manifestations of di sease, patient survival

or quality of life. In addition, drug treatnents nust also be related to
any observe
y |(lj\lTRODUCTION

[003] Prescription medications are effective remedies for many patients when
taken properly. However, studies show that on average, about 50% of patients do
not comply with prescribed medication regimens. A low rate of adherence with
medication regimens results in a large number of hospitalizations and admissions
to nursing homes every year. In the United States alone, it has recently been
estimated that costs resulting from patient non-adherence amount to over $100
billion annually.

[004] One situation where patient adherence is of particular importance is in the
context of clinical studies. Non-adherence in the clinical trial setting has long-
range consequences far beyond the few hundred patients who might be involved
in a trial. To the extent that non-adherence occurs without a correction factor, it
may have effects ranging from failure to gain FDA approval to the necessity for
increasing the recommended dose beyond that which would be required of a fully
compliant population. Such an elevated dose could cause a higher incidence of
side effects, which in turn may lead to further non-adherence.
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adverse events in an effort to identify rare adverse reactions or
interactions with other nedications. [006] The ability to reliably

corr el at ewbizgtwogospeci fi c drug treatnent regi nens, i ncl Rdrag2ados2age0 and
adm ni stration nethods, with both efficacy and safety depends to a great
extent on the certainty of know edge that every patient has followed the
prescribed treatnent reginen. Monitoring of patient adherence, including

the exact tfogs] Qtnnﬁ;@rnstr@ruetsrt%.b@ry bl B&ﬁbrﬁetd Qﬁ@erﬁb%péaﬁé 8f Y Peflinclf €at
value to clinical trial sponsors as as the pharnmaceuti cal |ndustry in

general . [ 062Mergeidholne, IoH aef I%“’ﬁ@zéﬂ’@éth%eﬁ re i dhRi qtecisoal g
Lracking. { hcalReROgn a5LE Iy BE0eANickNend ! ST Gu8ks ABnaREBS! rat | on

SUMVARY [0 Devi ces e invention Inc e a carrier conponent and a
cap confi guPe@xampigeie eatatromse.prmtweem aherngtive Reugclieatmantcwi@mgrmf,a wher e

the cap in e %m fo i current
flow The 3&'@%@”&%& chgﬁ%hﬁg%gtt@ %ri‘g @@3@%"?@‘35??’%‘% al'rr)tlgﬁ)énn?galeﬁ’lr ssio
modul e i demsybheogrcalameaswemmta,rdormanifdsrt&tt@gh @ odisieasiel, pgtientusutvival oont act

with the dechaﬁ’R/ dof[ﬁe( ! I?re%iéjﬁ gﬁg]ttréétﬂtefnt nr%u%‘.’tsﬁﬁb BeRbfak tongn)ﬁo served

phar maceut i osage aspec e rnvent1 on i’‘nclude dosages
prepar ed i nacvecsw ehamnteinan Iafft)m]eo n:te!nhbydare)fad\td'lee reactiohs onintédastasswipr epar ed
according tg, enbodi nents of the invention find use in a variety of

di fferent a‘%B?r DECAYAS- i nel uding clinical trials. BRIEF DESCRI PTI ON OF THE
FI GURES [Ongsfltﬂse éwrtprtOVﬂed&tﬂy aop@rdié aightyispesity deuty trpeihsge abhivieenk| ont

vi ew of aph |caI e delivery s temac rdi_n 0 resent
vonti on WhaHIRGCH0eER: 289 SRETuEEAlars Riads GalT oM, Gttt Safbne
exterior ofddgeadedad iavgeyt §Xt§h196h thed E8itaifyGf KiBwisA)E Has ederpdidical hadit - anay
and per spectr ve front view of pharmaceuti cal dosage deli veaﬁ%@fﬁ)-/mtem

accor di ng tfellewed 5t%§5ﬁtcrrbﬁ9etﬁtatmenwegrm&ncM%Wrmg|ana%tt% fng

devi ce posi ﬂhblgaiﬁ@ tﬁ@ dxBst tnﬂbef'éUmrﬁrfstr&t“lﬁr ﬂﬁ'rhecﬁée\troﬁ)éstsetﬁere{f&%%f e 2A
provi des an exp erspective view of the pharmaceutical dosage delivery

system of Fyaie tpAchn[ceEzI]al oesowsf)w@wsj@e RherBReRUigaNgs B ENGElvi ew of
the phar mac@gy] Cilerefore, what is needed is a system and method for tracking the dosage

administered and the time timing of the administration.

SUMMARY

[008] Devices of the invention include a carrier component and a cap configured
to seal an internal volume of the carrier component, where the cap includes a
communication device that encodes information in current flow. The device
includes an ingestible event marker or an ionic emission module identifier that
use conduction through conducting fluid in contact with the device. Devices of
invention find use in preparing a pharmaceutical dosage. Additional aspects of
the invention include dosages prepared in accordance with the methods of the
invention. Dosages prepared according to embodiments of the invention find use
in a variety of different applications, including clinical trials.
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dosage delivery systemof FIG 1B. [013] FIG 3A provides a bottom view of
a cap used in the pharnmaceutical dosage of FIG 1 in accordance with the
present iwoentowmsnie4[ 014] FI G 3B provides a side view ofPCrhis2@ap2afo FI G 3A.
[015] FIG 3C provides a perspective view of the cap of FIG 3A. [016] FIG
4 provides a cross-sectional view of a pharmaceutical dosage with an
over-cap according to the present invention. DETAI LED DESCRI PTI ON [ 017]
Devi ces of Bh%#@ﬁh%lb%¢ﬁ%@ﬁébﬁ@ conponent and a cap configured
to seal an conponent, where the cap includes
an ingestible event marker identifier. Devices of invention find use in
preparing a pharmaceutical dosage. Additional aspects of the invention

i ncl ude dosi2§8k ey diovigesa@c 8adiahcet-avan ande PHEOREIHE 8PNk NEW R eht i on.
Dosages pr i to i ; hteh& L i Ji use in
a variety g@ﬂd@g?%?@%{&i%p Ield%gyggﬁggépﬁéﬁg@ﬁ%?%fl ni 8%‘?”5’5\.;%’1\9?’? ‘m{”gcljaS] In
descri bi ng ¢uteent reignatire norodugng ateyicedpesiiidneddenitbesexigriarhef thevdelivienh and
nmet hods forS ré%r use in preparing a pharmaceutical dosage are revi ewed
first, followed by a discussion of the utility of such nethods, and

assenbl i es [0k HGertB ipnwddies agpatial scarawaylaw pesspesive frangvieat of aet ai |

bel ow are kjits for practicing.nethods of the invention, .[.019]. As.sunmarized
above, - devi WEEmane RalionrGer TN v RnCecdcnTine I R wrESemiakietR
dosages ar ecysreny i sipthturéhprodecing " geviseTpositivnezh londibeapeerior edfetne  tielivery
physical ly d%ete structure that contains a known anount of active agent,
wher e the kM amount of active agent is one that has been selected for
admi ni st r atfoam tRIGa 2/ biedesatn asxpheiet Viseragsdiive ade nifstheaphapmaey@ival A
pharmaceuti cal dosage therefaore contains a predeterm ned quantity of a

phar maceut | €520 dﬁE\?Wéy%tﬁ@rﬂf FIG1 5% referred to herein sinply as an "active

agent”). The12RIG 28 pRIVIC¥REE Wxpforlet Yodtshe e aG@Mtoft that pharmaEesRal i n the
pharmaceutical dosage is calculated to be sufficient to produce a desired
ef fect whendQSaae delvasy eysted f Fd@bjBct at an active agent administration

event. A phgqgpeegt i3pabaRrags duea GRy by %&@Qﬁ%dﬂé t‘isﬁgg%ﬂe{?ﬁ[ﬁ%gé&t%l may

have any of a variety of different configurations.
phar maceut iMagg@éggé hiayacserdance with the present invention.

[014] FIG. 3B provides a side view of the cap of FIG 3A.

[015] FIG. 3C provides a perspective view of the cap of FIG 3A.

[016] FIG. 4 provides a cross-sectional view of a pharmaceutical dosage with an
over-cap according to the present invention.

DETAILED DESCRIPTION

[017] Devices of the invention include a carrier component and a cap configured
to seal an internal volume of the carrier component, where the cap includes an
ingestible event marker identifier. Devices of invention find use in preparing a
pharmaceutical dosage. Additional aspects of the invention include dosages
prepared in accordance with the methods of the invention. Dosages prepared
according to various aspects of the invention find use in a variety of different
applications, including clinical trials.

[018] In describing the invention in greater detail, devices of the invention and
methods for their use in preparing a pharmaceutical dosage are reviewed first,
followed by a discussion of the utility of such methods, and assemblies and
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cylindrical, spherical or elliptical in shape, or any other convenient
shape. O interest are pharmaceutical dosages that have a substantially
capsul e cwoaf20gunsatsson, as reviewed in greater detail belPOWUSp@RAORIBEVI CeS
of the invention include a carrier conponent and a cap configured to seal
an internal volunme of the carrier conponent, where the cap includes an

i ngestible event marker identifier. These conponents of the devices may

vary, wher esﬁté‘nﬂﬁrﬁ/@tv@ﬂ@c&faﬁn@f Alsba&@ich@ENANRBART @6%”‘1'@@@\&'5{?6(1«*5 fo@r eat er
detail below [021] Methods of the invention include filling a carrier

conponent V\Wrﬁﬁt'célnq:)'ﬁ‘ﬂh?ééé’uihec'aVﬁFf}I'Oact| ve agent conposition and then sealing
the carrier OQQWQ%MMH%H A6, &ﬁncEHsOQHc‘P‘?nétH@dsohﬁrtﬁ@ﬁ%'é' haprefQ®ape. The

carrier corrponent contal ner t ds an anount p ar I’TB.CGU'[I cal | Yy
active agen@haf@ﬁp@ﬂlcﬁl @esages (Rse drovidash Thedepar phaymageutingl dpsagsy’ refiges

phar maceut | a) L, &kl Y AU QIR Sk i I8 SEbLRTInd b 4 SRR g8ha

bel ow), the ca orrponent may be contigured t vari ety of types
of conposi twhers, thenigtaydi agduing i dsties dageol isionesibehhas heendselscted bt et s,

coat ed”pani il ALGaRGTIRSld T et PEL! 81 SaciB SaoRn LRI ol B¢ e

vol une of the ac |ve agen e carrier ure d may vary,
in sone | nsmranmasemtlmal cdosager theegfolme crooteflmsgua eﬂedeteanmvednquatytitpf ot i ve

agent rangi fromO to 1. such a 0 o1 and including O to 5 ny
The car 1 orEBERU e i AR BRP el Set do Bl Ein i Ao A a CebfR

Exanpl esof agent).eThe cameurendf pledriiagetiedallg nective cdgene thatuls alreeemotn ktherited to
partial box apes, rtia Bape artial, K ovoli parti al

oni cal shapTagewichl Hosabe h CogMaiS 1S 6, BicEs Ao SR ar bt

is a parti avherapgmigiseesd itgud alubpat dPadn la%hv@&i@%\d{ edeimbirgionaelems Ar e
t hose conflg rati ons haV|ng a first, open end and a second, closed end,

where the MaReuitcRbdesRIERIRuGeE @éﬁﬁﬁ’”&g%@f%?'av%t@ﬂﬂ@é FINCPeht to

provide a C\ﬁa?ieﬁﬁgf Hlﬂb%rnﬁ‘%bnwgﬂr%st AstdIRNC 8 bl%rrrfé@@@%@@bsad’@ﬁ‘?dy%e capsul e
configurations fTinding use rraéguave a variety of different cross-sectional

confi gur at |Qj/r41§d”%e$l®et”ﬁé| er gbipticabdn iShHARL, EOANY QPRI sYWeNieNt KBar%h APk
defined by H?e? Malgy gﬁaﬁ%eﬁﬁéeﬂ' Bbs&REP AR K ta{‘e%%?éht%f‘)gj capfsule

Or 0ss- sectional confi Gurations of Ihterest inc ut are not Timted to
circul ar, r@tﬁlaur@uoaras reviewied un greatey glgiaileoeiow. oval , as well as irregular

cross secti [‘3561 [9é?/ﬁgeisq}frtﬁé in%r?tion include a carrier component and a cap configured

to seal an internal volume of the carrier component, where the cap includes an
ingestible event marker identifier. These components of the devices may vary,
where different aspects of these components are described in greater detail
below.

[021] Methods of the invention include filing a carrier component with a
pharmaceutically active agent composition and then sealing the carrier
component with a cap to produce the pharmaceutical dosage. The carrier
component is a container that holds an amount of pharmaceutically active agent
composition. Depending on the particular nature of the pharmaceutically active
agent composition (described in greater detail below), the carrier component may
be configured to hold a variety of types of compositions, including liquids and
solids, such as powders, tablets, coated particulate compositions, pellets, beads
and spherules. While the volume of the active agent that the carrier is configured
to hold may vary, in some instances the carrier may be configured to a quantity of
active agent ranging from 0 to 1 g, such as 0 to 100 mg and including 0 to 5 mg.
The carrier component may have a variety of different configurations. Examples
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[023] Partial-capsule configured carrier conponents of the invention may
have varied dinensions, as desired. In sone instances, the length of the
carrier csgporasbtisranges froml mmto 50 mm such as 5 RETUS2@0/0204@ENd
including 10 mmto 20 mm The outer dianmeter of the carrier conponent may
vary, ranging in sone instances from1l mmto 30 nm such as 5 nmto 20 nm
and including 5 mmto 10 mm The inner dianmeter of the carrier conponent

may al so VaéfYcarFlé‘tnGbrﬂForﬂérﬁrElefléurﬁﬂbrﬁé)n%ﬂjo%g mmaréwélﬂ liffited- 8 PARIAIODGE. 99 MM
and including 3.0 nm | s of the carrier conponent may

vary, so | oHrss. Rafksl sahericalshargse Aatial Q‘M'Ci:Rh%WShBWHa&CW@'C}%ﬂFCFP&ée%IPi cal Iy
active agenopsPIHRsia e, cmﬁbﬁemn oHARrdRR! 8NGRGrddICicNEl banERBARUIS

t hi ckness from 0. 01 mMm suc . .2 mm and I ncl udi ng
0.01 mmto @nﬁgnﬁ@tlorrhBaﬂuah@arﬁutm@ornwrai@néoargt@ﬁﬁe cﬂonvwriahw‘ehawnwe
carrier co I e
const ant ol hh oDRa oS e Feond. YosBHRRR! Geldthel SEY aft ERCEEndR LS
conponent s ssfpardied ibyvardistamge suﬁuheatstOpard\/lC@I agdgsaad entetmaﬂ ivgluned te e i er

conponents, i eri al i
convent ent GO oeRreoRhl &2 Bt coBelTh BB GRRNGHR FRlnd B e nell Y
conponent s ofadjffdyentfcaibss- sexmedallcmoflgmian@iwwmre)miecrmd)ésysemjoe@twalgurpnxtryrreri C

materials th are us ent har maceut i ca sul e dosgages. The
Tt or i al o nRyBoTEPEaEIgRd diaEe Rl AT b SALiEE GRiishBay SFHR plet 4R
interest ar@rogetshctidrgil doﬂfrgmraloaustofdnt@mserncmjc& b[uane] n&uiirhizdd ® piadwarers from
whi ch carrier corrpone s of the |nvent| fabricated include, but

are not |inePERE" FEangylphsSausst yAAngYa alaéo‘&%lij BEPURAUIR A O PENPNE nt het i ¢
pol ysacchar¢d1|ﬁgura|na.¢§ udi ng pul lul an, carrageenan, xanthan, chitosan agar
guns, and cellulosic material s, such as car boxynet h Icellulose

hydr oxypr opliPPﬁthF?ﬁ'%@@PW‘%@”@W%)CW%WR?@PP@ Qfsthe invention may have
hydr oxyet hy}fRbl th%‘i'@,rong)"érsodéé@kBWIn f’%?ﬂb"lr?s@ér{délsogﬂ% len th of the carrier

hydr oxypropyl cel I ul ose; pol yethyl ene gl ycol s Eb? | ene oxi des
(PEGs), m xgQmRenest V@E@ﬁ f@ﬁw PROEO SR, |Sé0féﬁ§ 5n'@tTh m% aﬁ@l‘@'ﬂf’éﬁ&;d
polyners, s 1 IRA n‘i’pﬂﬂ(

met hacryl i C%E}mgﬁjp rrers ﬁé%@ﬂ%\négT RL terﬁéfl(la%lrgaloor ES%&%G}) @ é%r%ﬁ( anmoni um

net hacryl atig som@dnytﬁee@ frerovii mohie 3Ny \susly s Fymmatoi 200ma) anchisklgingdol ysed
g vcer! s GO0 8°0TF M P Sl 1) R LBy SR 01
ranging from 0.5 mm to 29.99 mm, such as 3.0 mm to 19.99 mm and including
3.0 mm to 9.99 mm. The walls of the carrier component may vary, so long as
they are sufficiently thick to hold the pharmaceutically active agent composition,
where in some instances the walls range in thickness from 0.01 mm to 2 mm,
such as 0.01 mm to 0.2 mm and including 0.01 mm to 0.1 mm. The dimensions
may be constant or variable in the carrier component, as desired. For example,
the inner diameter may be constant along the length of the capsule or may vary.
[024] Carrier components of the invention, such as partial-capsule configured
carrier 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.
[025] Suitable polymers from which carrier components of the invention may be
fabricated include, but are not limited to: gelatins, polyvinyl alcohol (PVA); natural
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pol ymers (such as CARBOPOL(tm polyners); polyoxyethyl ene-pol yoxypropyl ene
copol yners (such as POLOXAMERL 88(tm) polyner); and the |ike. [026] The
surface ovotbhw/osareri er conponent may be snooth or conpripsEdISed10warivegat i ons
and/ or grooves arranged in any pattern. Were desired, the carrier
conponent has conpartnents or partitions. The carrier conponent may have
mul tiple conpartnents, such that each conpartnent has different active

agent rel eag®y cmﬂr@é%emoﬁrslae&uar@éscqnéladmg %uﬂul&ﬁer@?ﬁagebﬁéma%umaﬁal ly
active agent conposition, for exanple as describ Pat ent Nos.

4, 738, 724; Wi6val) 390 HISS AAd FeABOSC MAerigiss SHER @searBpxymRtercelifsecat i ons
are nereln o BRRIRan e qnpﬁﬂc[%éﬂhy&@u@@érh gszwm,ﬂ&ﬁlmo%emy be

fabricated using conveni ent prot ocol I ncl ud
Fabri cat i onhy&f@t)@ s mgthylegliglasst hVWD&ﬂ&OD)ﬂm”Uh}SQ, n@@'yembﬁenéd alycols hose

4 655, 8a0; vy, I RpenB s deEey iyl of FEGE Ang RS el and o
are her ei n inathacyytie ot baged afadyregre e sugth tasr EMDRAGN, E %eEU@ﬁA@ﬂ' bdvhponent

Ty be obtalfe. HMRAHOWTALALARIGA o3 KHBMAERPSITICon il set

NC. [028] In Tet iMVent T on arri’er-conponent may |1 ed
with a vari BUPRAGITi REEY earnmonjpes méthpbta{raﬁacmnoimaaérby pagidone goeninyl

conposi tions roto t hat f| onent
ay vary depErRPTRe oA a G B R e e b R A Aot G R E
conposi ti ons50/62", SRIPCIRE 6b08Ehlaadc@RPOSIRE @331 Ycholgaers);qedrdexyamgl sol i ds
e R T e
manual |y, usdpagnedis asiichrmt FOLORAMER 188™ golgmah)i BAd tHenikeher eof , in order to
fill the carr| er_conmponent. with the Ehar maceutically acti veagent

conposi ti on02Rbnthe) eniEaseeCis e eRiTies GeMParent BRELtAe Mol FREPMSRS), Obe

posi tioned yAghdeorf addisr grobédatra délidllfﬂiearﬁff patf®n CAhBIEHe SR @B rrieAdal N
ei ther manual Iy, using an automated device, or a conbination thereof, in

order to fifAMRAENE AR COMRAGHIRSIR IR P BIROF. ABe ioqeies RASEPQASHY @)y have
phar maceut | rﬁﬁitlg% I@tﬁﬁbé’rﬁnéﬂ@”%u&@fﬁ% ehth @B Eﬁbhe'HF haé’ldlfﬁeré’r'it 4t fhent

COI’T'pOSI tions conposli t IonNns O I nt ere I NC t are not PI mt ed
to: powder stelqase| ehasacterisjics, ion qontitsaOBierans apharmacesicaliyilasive @gentd

?[}a”“' es anghh RS for lExaHipth S9BBAHEL Y. 8T pABRENES 4, 7Y 7YAT57 959 €Xxanpl e
and 5,443,461; the disclosures of which applications are herein incorporated by
reference.

[027] The carrier components may be fabricated using any convenient protocol,
including molding, etc. Fabrication protocols of interest include, but are not limited
to, those described in U.S. Patent Nos.: 5,705,189; 4,576,284; 4,591,475;
4,655,840; 4,738,724; 4,738,817 and 4,790,881; the disclosures of which are
herein incorporated by reference. Alternatively, the carrier component may be
obtained from a commercial vendor, such as Qualicaps Inc., Whitsett NC.

[028] In methods of the invention, the carrier component may be filled with a
variety of different types of pharmaceutically active agent compositions. The
protocol that is employed to fill the carrier component may vary depending on the
nature of the pharmaceutically active agent composition. For example, flowable
compositions such as liquids and solids (particulate and spherule compositions
being examples of flowable solids) may be poured into the internal space of the
carrier component, either manually, using an automated device, or a combination

thereof, in order to fill the carrier component with the pharmaceutically active
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terns of viscosity, color, etc. Pharmaceutically active agent conpositions

of the invention include a pharmaceutically active agent, either alone or

i n conbi nNeDI20M/080t6h a vehi cl e, where the vehicle may i neCTAS2@002@H0 NOr €

di fferent conponents, such as fillers, binders, coloring agents, etc. [030]
As used herein, the term"active agent"” includes any conpound that produces
a physiological result, for exanple a beneficial or useful result, upon

contact wt t|domd6§|t|8h9N6h3I&Na%léCBolﬁ)% %um’@ntabl‘e@s Iovee: Pg@essmpeoe
di stingui sha from such vehi cl e conponents such as ers, binders,

col oring agmt@neetle&d%vé the fntgwah yalgmengly theeCaHer ﬁ@fﬂ@@’ﬂﬁf’é a9aip ei'ts‘ef:apabl e
of modul atingngaky! 68 gbﬁ@utd?ﬁé’t@&%%vubé & bé/mﬁuaaﬁapih%f«‘éof ihHr&&@5 fill ifd ances,
the active agent ‘nmay be a substance use di agnosis, treatment, or
preventi on @Arier ePnRedt.or as a conponent of a nedl cation. Broad categories
of active r 854 t

cardi ovascﬁ@gg} ?AASCe)Ir?'Eszca{e% al n- reFPFé pﬁgrmealﬁtgétlﬂlﬁ cfive ‘L’lg&gtecgo?n (%gmz(a)rqgst?yetl cs,
anti-infl anbmschdyord@emmmmsailopsnéolweemmomtg)nag:émterest:lmelrmdehwaqmeuot c

(rdi oo | TMBRRGSM e B, F4°- P KSmORr Bh el BB Feled vy ™

2006/ 1 167 I1granulebendi molets Unawlofcomposmons ohémterast | ImHYOVE,U'W' mreﬂampler éf erence.
[ 031] The pharna euticall ctiv ent co t| on urther cl ude a
vehi cl e conf fwsggslﬁeﬁifloaneéa S%%&@Ce\'} qglag ?‘Jﬂﬁ élrgh e one
or nore ConEVeﬁtI@ﬁﬂh@Iudé aqjhadha@edmuallwamuvb|a@ehede|ther dlohé ersn c@hlﬂudamn
d|3|ntegrant§ﬁ co }1 2&% nts, tc le co nent%e interest are
furt her ot ewihad e epiheRa T e fiagdrs uie RpS STERRS 8 BIoH SPIRB0B Eshed as
WO 2006/ 1 1&ieh B, filleRe brhds e, @sldfieg Q?er\‘t@lé}b is herein incorporated by
reference. Additjonal disclosure o onponents that can be present in

conposi ti onl93BF A EsedEReinofe dpMbeasiyignade rRGIRSt 8RY < RecEat i cal
Sci ences, “@r@éu?esbé'&bsle@g@éﬁ%@m fd?ke%aﬁﬁf?é B"'d)éhefll?ﬁl or &Zéfbl RGult( 48&p) - [ 032]
In sone instances, thé nmethods may include providing a | er conposition
that is sep?¥aG MtBma HYiNgctqrgRNigYensucordsosh thlaman n Atfﬁée cagentar are
conponent . oRAR | r Jal chﬁ’&ff n illed
wi th both ad:p nar nagglleﬁ’r%r‘grﬁu?ﬂa%&hlic\r}itcgglgﬁtﬁeritg%ggle{sl @Leréa;n gl é?'?ﬁ”c filler
conposi t i onagankmeeic.tThe Fotive egerianpy H8 eingmotesu I dEhat ictapkdie plomogulang ety of
cifT erent PHBRARES oMELAPE Ring/dUddth, FUBRRSIblPBeS it BbfIERbedi e that
inmparts to ceu

be a substance used |n 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 (e.g., 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.

[031] The pharmaceutically active agent composition may further include a
vehicle component, as mentioned above. 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
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).
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dosage conposition a density that is greater than stomach fl uid.
Accordingly, filler conpositions of interest are ones that inpart to the
phar macewpcalo/dosage conposition a density that is 0.8POT/Use@ar140 such as
1.0 or greater and including 1.2 or greater. Any convenient material my be
enpl oyed as a filler conposition, including the materials described as
vehi cl e conponents, above. [033] The filler nay also be included to fil

any void sp[@gq PR %éﬁﬁ'étméﬁ’ﬁﬁébsatHENieﬂ%d@rmé)ﬁi%FuUE'pﬁéwdlﬁg'%ﬁ"hlléﬁcé\ﬂpbﬁﬁﬁﬁt' bl e
event marker which is al so known as an_ionic em ssion nodul e)

Cdent i 11 er 3t 5l ReatEts ORI AEARE: faTapOSNRDHERCaIeTIRaMPRBRRt FPer
component obyghiie 495 2gRe RHOUHEES the" cAriBlERpdenAdy lcagGin_ Do Ry esence

of the identiftier | ows one to nonitor the exact tine and frequency of
medi cati on Féftﬁlfmﬁpglﬂtlcaﬂ)i aelivezagenkromp@sitindt arche diséiBgidilsecompesitiammdierat i on

obt ai nabl e fy fHéPngﬁmpbgﬁomélpgé ﬁdl‘i’dé@ﬁﬁﬁgae%?rgérty ;d;gdrg}'gef?gﬁt”bur%sé‘sarbr%

exploited in a nu sett’i ngs, I nproving the
over al | qualype yf diidr acmpesittgn of intkiest albnsttbhali wxpartgsionipesplaimanédioant i on,

one can reaglld, e'cggﬁékﬁ Xnget%g E)ﬁth% |std£8%t8 {h%h%%méér{ﬁl V)@c%o?o‘i’rﬂcﬁgﬁﬂl@'}th a

treat ment reqgi not 1A ord
accurat e datenpasijmndi ofginedrbstc arey oaés aha \mmaracd) i the pigaenmtacetﬁlmah dosdge mat i on

can al so be combi.ned th v S es. of ph |ca data.in prder to
Chtarn ror coHBRERG Bty el 6t YRR GNE ThoiRuel Bhd il

a(r:]tl ve agent.2 dr @BedterT Aeyroehirertlentahatehel maweetenmod dwdsas émmﬁ aoiEp os}tbg,

phar nmaci st s, 0 can prepar atient custom ze osages that include an
PEM Moven hclbfige J58 aRIS RN dediibed B wSHR RO ena iR 38 g ent of " ntor eat
does not prgsHerndaragmay talatbd inclubee tami érﬁlwoud\apéciél\ﬂ;rbgerﬁvﬂ@wep@e\hdfeat is
di nensi oned tQ be ing estlble and. i ncl udes conduct ance control nodul e and

a partial prv!ﬂ?”tg'S[an@éhtaﬁaﬁ” 'Pge%@iﬁpfe‘éﬁt”éﬂ‘adb%fr(”:e'\ﬂn‘{"ﬁ@f‘ InAA KWBWARSt3Thg

fluid. As tlBﬁlC'éﬁNﬁs@ﬁ @ndﬂu’iﬂf)ﬂéérﬁméﬂlstﬂa&% in@l@sdf'tlbé %arrlteh%mﬁbﬁerﬁé Zpkb so that
they can be placed in a human nouth and swal | owed. I n sone instances, |EM

of the i nveeniier KaMEORENioRigES 1dognaes BIaYifiesHAE ai rimizer Bhasivaniages. Bikch as 20
mm or | ess, Iﬁ‘fddédbf”tﬁefi'd *i8¥ alfSond o ﬁw‘éﬁﬁorat'ﬂ)é Y38 {FRE Sy fﬁég:lgseﬁggﬂgps' tion

currently ava can assoclated wth an | EM usi ng net :
conponent s edicaton ra@mnistmtlor[ 035] Wed| la@mpatgerm &spepse. dihig heformation

phar maceut | gal i, bl@fﬁr;) L)és)‘”e @%ﬁ%heﬁ%ﬁ’s" Ad b6 g{r;@’b‘i’ e ];/8Rt§]dn°&ﬁ4 od bkbibited

conposi tion as e |n erna olunme o
in a number of settings, such as, for example, in improving the overall quality and

accuracy of clinical studies. Using such information, one can readily identify
members of the clinical trial who comply with a treatment regimen and exclude
those that do not in order to obtain more accurate data regarding efficacy of a
given active agent. Such information can also be combined with various types of
physiological data in order to obtain more comprehensive information regarding
the effect of a given active agent.

[034] The methods of the invention also find use with pharmacists, who can
prepare patient customized dosages that include an IEM, even if the original
manufacturers of the active agent of interest does not provide dosages that
include an IEM. An IEM is a device that is dimensioned to be ingestible and
includes a conductance control module and a partial power source that is
completed upon contact with conducting fluid. As the IEMs are dimensioned to be
ingestible, they are sized so that they can be placed in a human mouth and
swallowed. In some instances, IEMs of the invention have a longest dimension

that is 30 mm or less, such as 20 mm or less, including 5 mm or less. As such,
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carrier conponent, the resultant filled carrier conponent is then seal ed
wth a cap. Acap is a structure configured to mate with the open end of a
carrier oNORoOest7eHn a sealing relationship, such that WROEUSROIE/02EPO | S
associated with the open end of the carrier conponent, an internal volune
of the carrier conponent and contents thereof (the pharmaceutically active
agent conposition) are sealed fromthe external environnent of the dosage

structure dgfy pesfitelit®l %Hﬂogﬁloﬁ%n@ﬁ@y aFhifbid baﬁ BRSSO cREY w.tﬂturds may

not readlly pass between the external and internal environnments of
dosage st r uEMiFENG MENQAZANGERPIIONEAIS 9T dBR BWeRt¥m any suitabl e mat erl aI

i ncl udi ng t@@sﬁﬁdﬂb%ﬁﬂbspfé@éﬁéhp%fj tﬁ@%%rmgcegﬁieélﬁpfab% Wobht ESRpESHidA er

conmponent. 1n sone | nsStances he ca ricated fromm croc&st alline
cel | ul ose, @dsar @@qn@b&"egdmmmﬂsawa &ﬁa@ﬂ%éﬂd)lrw@ttéarlaﬁ.e@a' [voR&)e ﬁse of the
invention i t r e 1 Jray be
present at é?v%‘??%rﬁg&e%d[rﬁgf%rsglwtlfﬁga;tc:a@neg O]InIQ[ gnfg% th% ué(?} ng |nternal

| ocati ons agap. ktcapnala Istrcauure)nsnflgtme@rtonahatleow&m |tbe13)p|enc¢nﬁjef ar earsiedef i ned

inside of tHg,G pdctEn Oﬂf‘ér alind P&éﬁ&%%dfsbgn Er?a‘f&q erthge a#ﬁ@/'as'éééiﬁ{eﬁ%ith

| ocati ons incl I hner “sut surraces o e cap are
t hose surf abesopdratentdact théecagnidre comborent] rannimeernabfvolume cdpthehearriehe cap

isin asealin at i onshi arr The out urf ace
oy be a0, dighiert bt BRREHB Wil A of BRI nETRRIE haed EonidsRihal ! Lo
:jn][ler Zu[) f a@ﬁ%e@fedtfhamla@eanemau leagieorsuerit &t @se db?gefamtarb@enmcebyllahe vol ume
erl ne ytecarler nent an enteca 1S | a seal | ng
ol T onohi SR A R SRABA Gasea et Bk Byt cE A asrhaRET 418 gl o
| EM or two @&fterfar and EhMernas ushirasmémeest B d@a@elﬂgﬁﬁlrébh'ﬁe%a@ninamé@fs
[037] The one or nore | EMs are stabl% Iassom ated with the ¢ such, the
f

i dent i fi er sfaBreated fam agy guifableamagiabingluding dhe ”‘@tﬁfi@'sage%'b@gtagpv%m face of

the cap, fogorReait RitRYndlegrriaf c@ﬂﬁpéﬁ'é]ﬂsInVﬁam@@E%lc\égsth‘éfcdd‘ﬂ's%@ﬁéatéd‘C| ude,
but are not limted to: sugar and cellul osi c adhesives, protein adhesives

such as zeifPBmiemseisialingidalldlone csesrasmelase segiumand Magapgiymalearalencl udi ng
acryl !¢ andossi Memedrinte AJEARINMASUA® BRE bRMordIEM Id¥liérseTnd BREbr b of

interest are entifliers t communl cat e ornmati on throug pro ucti on of
a uni que cuEMmaydegriasant @t a atiety obdiferant tnoghions efdhelgepiingedng inseimaht , such

as a Conduclbb:%}%nfsla:r\g%%&ﬂﬁ &ﬁi@kgclhte?ﬁaltkgt%néepen &fdlé a?eéé‘@ﬁ@%edﬂﬁé’uéé gt ogi cal

| ocation (or Tocat nmay vary I'ng on
the cap that are configured to receive the |IEM. External locations include outer

and inner surfaces. Outer surfaces of the cap are those surfaces that face the
external environment of the cap when the cap is in a sealing relationship with the
carrier component. The outer surface may be a side surface of the cap or a top
surface of the cap, as desired. Inner surfaces of the cap are those surfaces that
face the internal volume defined by the carrier component and cap when the cap
is in a sealing relationship with the carrier component. A given cap may include a
single IEM or two or more |IEMs, such as three or more ingestible event markers.
[037] The one or more |IEMs are stably associated with the cap. As such, the
identifiers are fixed to a location of the cap, such as an outer surface of the cap,
for example by use of an adhesive. Adhesives of interest include, but are not
limited to: sugar and cellulosic adhesives, protein adhesives such as zein or
casein, silicone adhesives, polymeric adhesives, including acrylic and methacyrlic
adhesives, shellac, and the like.

[038] IEMs of interest are identifiers that communicate information through
production of a unique current signature that flows through a conducting
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particul ar enbodi nent and i ntended application of the conposition, as |ong
as they are activated (turned on) upon contact with a target physiol ogi cal

| ocat i on,weuetv/@g7sthe stomach fluid or intestinal fluidpCAIUSSUON201a0 | EM
may be an identifier that produces a unique current signature encoded with
I nformati on when activated at a target site, for exanple when the | EM
contacts a target body site. The | EM nay be any conponent or device that is

capabl e of @ha¥heieRo s@cﬁ'%%b@ﬁcﬁ&tlﬁggr&ﬂi pBh! dmded oh@id V@l ivith a it
according to various aspects of the resent i nvention conprise a control

unit for prRysEIGHcad '99ﬁlttme qupp@mn i ghatlEMs Mave vRrVARRSNBRI Bhffiured to
produce t he%émé erhB (ﬁl?rféht %h&']ﬁt%HB@d %Pﬁlﬁ:attlaﬁ o‘f’gﬁ@%éﬂntpbémoﬁ %Eﬁ)nbnéé)

contact wit ysSi o | cal target si Depen odirnent, the
t ar get physthQY @ge @@mvm dugied) @y adifoprcandget \Mi’wa twget ehysigiegicalleeatiope tar get

physi ol ogi cgle Ihf]dtsetgé smadh RfiEsH |rﬂt8ﬁ| ﬁlgﬂbAg s aHC?EM'HHH}/ b&%m ntﬁ\eLC’Cat ' on

In the gastro I'nal "tract, suc esophagus, onac smal |
i nt esti ne, that geodunessai neiquet curreriEVsignaiyreh eercodéd gwrtfedntoombmraowmemt ed

upon cont acatlct%lteg ::l(tlaul!a?j eqtsn[ehf?)rfe%r%@e \ﬁher? heglI eco@{hgtgaach éetLBo y Itggar dl ess

of the partlcu targe ere
I denti fier Ty |BE crmyf bguared cbmpbeeracbn evied ﬂbmt ||$1t0apablgabﬂ @mwdumg laow ng

tact of EM b
cont 1 gur ed (0EHEBETT A bl BeRABh oS BUGHIrEd SBroRatoede LI the
target si tepresemte&wbﬁnbrafdoatpreesaecorﬁtrcﬂdﬁmerfboobroaLtjdumgrea Lﬁrﬁr@%] daeneandl ng on

t he nf or m

t he needs of a |IC8.tl on

| EM nmy be eimuiec.TreuERT mtDs REMIRRkst nBrosHon ety ahagHiEn SEneHE « he
conposi ti onoritas tWéDonﬁfﬁo%ﬁloh heorhag dato %bhl%ct /Nnﬂﬁfan@ihysf@ﬂogbcat hergenfamemat i on
may be uni que, which in sone way uni dentifies that a particular |EM

froma gr ou'BeQﬁndﬁ]QJ‘P’hmet%m%‘?d'@lef‘? éhee%{g%hwepegml 21 IeFAtON REKY¥s has

contact ed ayh@egR ré%'é)ﬁﬁa.'tl% QQ @'ph?élbl%glcéﬁsﬁéécbf ifi&@st FAMudRY bbE afn ot hat ,
when enpl oyed with a batch dosages, emts a current signature which

cannot be dl@'ﬁ%@uﬁd?@i'of‘r%mq ﬁ@t@ﬂt?@mal Yagin e as & MogH, PFORMRIUSEM of
any ot her dasgen MERERin@biid el fiksifb! BIIEMCY IRAEBHEITo e bat ch

may emit a uni que signal respect to he ot | EMs of
the batch. adiivaledsmonrontastwith fleiscal thenarget sitee ettt %ihmpﬁbélu@esewdiaw ent

signature thahe WaHRURE YohiRBtibh bfthd BiAletRABL Wt biediFd, Wd Rentifier may

be configured to be activated by interrogation, following contact of the
composition with a target physiological site. The IEM may be configured to be
activated after a specific period of time, wherein the target site is reached after a
specified period of time.

[039] Depending on the needs of a particular application, the information
obtained from the IEM may be generic, such that the information merely identifies
that the composition has contacted the target site. Alternatively, the information
may be unique, which in some way uniquely identifies that a particular IEM from a
group or plurality of different markers in a batch of dosages has contacted a
target physiological site. As such, the IEM may be one that, when employed with
a baich of dosages, emits a current signature which cannot be distinguished from
the current signature emitted by the IEM of any other dosage member of the
batch. Alternatively, each |IEM of the batch may emit a unique signal, at least with
respect to all the other IEMs of the batch. In these instances, each IEM of the
batch produces a current signature that uniquely identifies that particular IEM with
respect to all other IEMs in the batch. The IEM may emit a unique current
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respect to all other 1EMs in the batch. The IEM nmay emt a uni que
currentsignature that is a universally unique current signature (where such
a currentwei2graisoted may be anal ogous to a human fi nger pPCRUSR10.0R014E

di stinct fromany other fingerprint of any other individual and therefore
uni quely identifies an individual on a universal |evel). The current
signature nay either directly convey information about a given event, or

provi de an s@%wef Hah s %Omver\éﬁﬂycbmaﬁé/ dofreHE 8 nhl%ré %hé@vgjdhnaq,ru%ht on
about the event from a database, i.e., a database |ink Hég? dentifyi ng codes

wi th conpostignawe. May4es Aok adwmﬁn fingeredint which ga istinet Hﬁmpéw od of
the | EM mayyMar Ylngérﬂrlﬁlc%Prmn%ey‘%cmwaﬂﬁ EI?@QHér'éﬁﬁeoum&Lh'@y RE&SRRBE an

i nvention, from hours or |onger, such fromO.1 nmsec to 24
hours or I onRgiiduakeit B waversane\®@)1 The €yirrest algmturesm@v elltbﬂig@rectlw@nvgys from1l

e o empgHictmaliSf B heARVer 5Byla8 idEhibkEcodde AR Rty 4% | e

gi ven enbo I ment produce the sane | mat1 6én enc In the
current si gueedutoeretiayet lnmemamn abauit iheedvgnt froen AEMtaasebéeecenfiatgbasad t o

pr oduce thelm?( |85‘r§th@h@8&{ié§r LtPM:cBrﬂPé%t? Rane information (identical), two or

nore tines, I'oOn" 0 isCrete identical current signatures
may be col I[GdO] Vigley durafiem roédhé muasnageeehandarnened griahe I[EGM bjayl margdéh tion to

produci ng a_uni gue curr i n_accordance vvlth ot her, aspects of

Phe pr esont qeRtriEe o 6 e bRl Moo Ber e o e skedo 4eTRb ey o

di fferent tymesgedf suthtiatsm ol Neddedb?d Hks Gﬂbnbér%&&ﬂaé Pomid ps&R! 4,

magneti c signals, acoustic sighals, etc. L042 The | EM ma%/ vary de &endl ng
0

on the parthQi-U$é?f |@1ﬁ%d$u1a@nﬂs amn 1 reeria et aisl inctudingnirem 1 ieingienigokA ti on so

| ong_as theﬁﬁlr%Fé’s %tpb}ﬂ&hg fheeguv Hﬁm%&imﬁgﬂ @EQEP/E@I%%%?{)U ot el get

physi ol ogi cal Tocation | as t e sto es a parti al
power sour cisfarmation snmmllatfmcw;erﬁ sppatiiie ona dgnfe; alternatvath the IEYonach aci d,

and a condug e}%@%ﬁg@rﬁ%@t{ &Hl{c[e e RIRL &S f&%%ﬂfréf\ﬁu r?%etya‘?ﬁé |R{9&%1§%§n of

interest inc lrmted to, O0sé descri bed
appl i cati on(idsmtica), tno. orH@ﬁfdJﬁZt@@ﬁWﬁe%&éOcqﬂabﬁombfedlsarete/\ld’ezo%/cmrmﬁv 1 8;

PCT applicat.io rserl al o I g\%/l §%007/ 8256 | shedlas WO 2008/ 0521 36;
PCT appl i ca?% UIER 1 %80 6 oA OE{J M3 as Wor 2008/ 063626;
PCT appl i cajo4on IS@IddaionntO prBGIFQSth‘gS%OOﬁﬁhO@&&énpsi@hamlr@dmaacc\dﬂai’ﬁé&(nﬂﬁ%l 7;

Eg :BB: : ggc% hgrzasspeerc{s of tHe prepscejlr;l[ H%%thl’ & (?hSeZ?Eﬁ elljybk|>é %Qr%%u?esd y(%eznoegaSt/eoa%l 83
variety of different types of signals, including but not limited to: RF signals,
magnetic signals, acoustic signals, etc.

[042] The IEM may vary depending on the particular embodiment and intended
application of the composition so long as they are activated (i.e., turned on) upon
contact with a target physiological location, such as the stomach. The IEM
includes a partial power source that is completed by a conducting fluid, such as
stomach acid, and a conductance control unit. Examples of different types of
IEMs of interest include, but are not limited to, those described in PCT application
serial no. PCT/US2006/016370 published as WO/2006/116718; PCT application
serial no. PCT/US2007/082563 published as W0O/2008/052136; PCT application
serial no. PCT/US2007/024225 published as W0O/2008/063626; PCT application
serial no. PCT/US2007/022257 published as W0O/2008/066617; PCT application
serial no. PCT/US2008/052845 published as W0O/2008/095183; PCT application
serial no. PCT/US2008/053999 published as WO/2008/101107; PCT application
serial no. PCT/US2008/056296 published as W0O/2008/112577; PCT application
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serial no. PCT/US2008/ 053999 published as WO 2008/1 0 1 107; PCT
application serial no. PCT/US2008/ 056296 published as W) 2008/ 1 12577; PCT
appl i cat iwaerwmb7eno. PCT/ US2008/ 056299 publ i shed as WOPRDABL@002878; PCT
application serial no. PCT/US2008/ 077753; and U.S. patent application
serial no. 12/564,01 7 filed Septenber 2 1, 2009, the disclosures of which
are herein incorporated by reference. [043] The cap nay have a variety of

di fferent cgyal %rﬁ@WﬂJ@(ﬁ)@/dS‘BQgQ%%bhéhekjsascm/m@g/ﬁbfﬁs et appiRamten end
of the carrier conponent when it is associated with the open end of the

carrier conff6iReRe- PGHYS2RB8/REy 7 htpadd) vapateptariicalign wariehho.clen?d4@it/at i ons
whi ch al | ovwjiad deBretRser 1h92(@@e?heeagclg§urtegeof%ﬁléh @Fe HRARRMIBpAERE by

associated wth the open en the carrier conponent. In some |nstances
t he cap hasrefaiered.ocki ng el enents which operate in conjunction with mating

el ements ofyg h?ﬁpﬂﬂe&p?’ﬁ%fﬁaq ireN B pﬁ%ﬁ%ﬁr@dﬁh &r%tuér??‘%o 185 fiq 28470 ignd of

the carrier onent i'nte I ng e enents are screw t hreads
and snap- fimor‘égenmmsﬁeamheeomm en@lowhet bayrieapomegndmwenea it égaganc@tedend t hat

s confl gur g, b0, BRES ULl o LOSEARCRBORDS GRETLAT e RRRCRL AR, spal the

contents of e ca rier conp npl e of a con |gur on is
wher e t he cdifiereat -nflgmdtlormdewhtqh aflow ltltgl dealather lann evwckrogé thhecarrier

configuration_ of e.end is ert n the apen en f the
carr or conumement fagh dsiiridtes M dleioBT S bURF shitfr BB, R ide o
an el ast omeinsiane@d, ehé abp. rtdsemrerlgcldn@reﬂbménts lvehicrapperare recorjesaionewitti t i nto
the open end of the carr tg stretc LP the open end of the carrlqe1 When
ﬁrRP)éH e o

any stret chHNAYS glementssof 89%h PR CABRE FOBIRENBRE tOrReat Hie oR&N en pen

end of the @Iathélda?rleﬂddmﬂdh@ﬁt R lesot tdriveking dishnemd pé dchey eapadd a
sealing relatjonship. Alternatively, the cap may include a conpressible end

whi ch has 22%eFRaR- W alsmshts. &flteﬁr@%?wamﬂ/caprmaéf Riragiey arenyiet és ent to
impart to t%fl@@r@dttb%r@%mé fidindi@e Bf ﬂi\%%é‘?ﬁerfdohdohénﬂ%doeéé#tr@%n@énté‘, be cap

i nside the open end of the carrier conponent by conpressing t
conpr essi bl iBe&Agiar $OpIRvAaTe AR @@mﬂeeéw%eonfmua@mgsM@remep@%%ﬂ end of

the cap in 4 én@ﬁ?d?jquﬂopé] ribREmSRFial, WheFé) expa%ﬁaﬂgn PR & VéllPHtI)I he

conpressive force e conpressed en S as a resu removal
of the conpeegssitian iher epen ene Oémepcerﬁeedor@n@ln%n‘v\khe@ th%opmeﬁ@@f ithgur at i on

of the Ope?csa%g% ﬁ] mpdHert & Ha% &%W&’é@f&'mén@ RatRdl, ' bRl &id BNEHY Bag © seal

t he conten e carrier
can be pressure fit into the open end of the carrier by stretching the open end of

the carrier. When any stretching force is removed from the open end of the
carrier, the open end of the carrier will then comply with the rigid end of the cap in
a sealing relationship. Alternatively, the cap may include a compressible end
which has a certain amount of compliancy. This compliancy is sufficient to impart
to the cap the ability to pressure fit the pliable end of the cap inside the open end
of the carrier component by compressing the compressible end to produce a
compressed end, placing the compressed end of the cap in the open end of the
carrier component and then removing the compressive force. When the
compressed end expands as a result of removal of the compressive force, the
compressed end conforms to the configuration of the open end of the carrier
component in a sealing relationship to seal the contents of the carrier component
inside of the carrier component.

[044] A cap with a compressible end can be provided in a number of different
ways. One type of compressible end is an end that is fabricated from a
compressible material. Compressible materials of interest are pliable.
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inside of the carrier conponent. [044] A cap with a conpressible end can be
provided in a nunber of different ways. One type of conpressible end is an
end that we2banspwat ed from a conpressi ble material. Comrprassémolozoinat eri al s
of interest are pliable.Alternatively, the conpressible end nmay include one
or nore cut-outs that inpart conpressibility to the conpressible end. [045]
Where desired, the cap nay be secured to the open end of the carrier

conponent V\Alié?né‘tﬂ/eﬁﬂﬂ?ésbdrﬁpre‘éﬁgreeer@(@ﬁ?hrﬁ:%déforﬁ#brt@B}@C@Qﬁu@ssih‘éﬁﬁn@drﬁ
provi ded above. As such, the cap may be glued onto the open end of the

carrier con%‘ﬂl@ﬁ%s'b'HtYd@H&CQTBW%%P'eteﬁ@ open end of the carrier conponent.
[046] 10 Sofs] VShARCSSICBIRRABRITS 65 SIBARBIBUNG SoHAAN BP 1Y EarlppY o0

in the carrier” and facrlitate liquid penetration of the dosage
form di ssofampanenbwith aa 3@58$'V%rwhﬁfﬁ1%ﬁ@ﬁte§ cdstitaale ﬁ@ﬂ%ﬁi@%f@)ﬁ&@l\d@e%f t he

d f 1

i ot er . SRS RESGEFCny S, naf; 68 iRt ofATc Pl hd Jrone PR as. 1a
and 2A, a mmimmmeeummre\ertdcseagtéememeed osém@lme_rcnqmpﬂnedtas a cap 20 and

h i i t t d
P o0 n RE A Lo TR R0 B o YRR SRAB AL SR R g 1Y 2"
partial | y- phanearriéraaed/ior tclapswtilehWabllnsateamtmlddpergatrfaltlom ctfhhebdxmgenfoan upwar d

O rectTon, SHIRCIS, Mot Ryl SBSDTRY o 9B, RS LD

a hem spherfoaal vveved pﬁeédn,t Ul hay ramge‘ frgmr €13 s mnanddiamsgerasaemi cal
The system 10 i ncl udes an engagenent area 65 on

configuration Q
the inner V\%ﬁmd?%t’ﬂ% 'ﬂgl?é“"ﬂ f-50. The engagenent area 65 can be engaged

with the c 42p Ré16Miing h@owa@ R&GS.s1ANgRy tAd d pharrhiuapandesidebOartir t he
housi ng 50 I n manner sufficient to roduce seal between the housing 50

and t he capsyﬂﬁm TRdNEagesa CQH@OWPSF‘P@'@Q)O%P%&"%?’% EoBevsingiel A 2R there

is contact {igtaean dé?iﬁe@ét @Jﬂ?'an%h&lu@és hh%g@ﬁ%%@ﬁﬁd th@osdH Brdab. Wal | of
t he engagenent area 65 of the housing 5 revi ewed above, the

system 10 nHie gesed Pm@a()maﬁra @arBNB/rWﬁ&@LRaS@aN'IWS'a@M&Ué eXFBANIIEMEA ti on
and/or a fihddarin GRMRARd et dr{‘ fuﬁﬁﬁ%%ﬁﬂﬁ&n WheR ik ﬁ?f?\%féfe‘ﬁfeﬁd‘@o Ry esent

invention, the system 10 1Is phar maceut | ca

define the cavity therein. The closed end 70 may also be a rounded structure,
such as a hemispherical end wall, among other configurations, and have a
conical configuration, etc.

[048] The system 10 includes an engagement area 65 on the inner wall of the
housing 50. The engagement area 65 can be engaged with the cap 20 when the
cap 20 is inserted into the open end 60 of the housing 50 in a manner sufficient to
produce a seal between the housing 50 and the cap 20. The cap 20 and housing
50 sizes are chosen such that there is contact between the external wall of the
cap 20 and the internal wall of the engagement area 65 of the housing 50.

[049] As reviewed above, the system 10 may be filled with a pharmaceutically
active agent composition and/or a filler composition. In accordance with one
aspect of the present invention, the system 10 is filled with a pharmaceutically
active agent composition and two filler compositions that are in the form of
tablets. As such, the housing 50 is filled with a pharmaceutically active agent
tablet 30 and two filler compositions 35 and 37. Although shown in a specific
order within the cavity defined by the housing 50, the scope of the present
invention is not limited by the relative positions or the order of the tablet 30 and
the filler compositions 35 and 37. For example, the tablet 30 may be positioned at
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active agent conposition and two filler conmpositions that are in the form
of tablets. As such, the housing 50 is filled with a pharmaceutically
active ageototeaishms 30 and two filler conpositions 35 ardT8B2018l02¢1eugh
shown in a specific order within the cavity defined by the housing 50, the
scope of the present invention is not limted by the relative positions or
the order of the tablet 30 and the filler conpositions 35 and 37. For

exanpl e, theet pBhRIn 30 fMBY dam@gmbhlsm% ahbe .hor:@t Q0 AddifidAdIpr the
conposition 37 as shown in Fig Addi ti onal | the orientation of the

tabl et 30 a@Meniaiionsql |tm%Fab&5r$&omdthhsﬁlllgrscqn@psgwnn%@a%ﬁ IMaypRRiflipBethiq t er
accomdal it 4EBA HmRliald B} 81 thE <y 8P IO Liibfil R |GE @éhdBa, and the

scope of the present invention i's not I mted thereby. |'east one’ of the
filler co H\e(fr@@pg@fmmp@eatrleveramI@@pbmnftedatheaebmtﬂéﬂe@rt osa¢h thehat

inpart a degg) by ﬁoBsuE i85 gg%ﬂ' 37 %Yé?é‘d%%%dgf&ﬂgfaﬁﬁ%ﬁ%gaﬂ%ﬁﬁﬂ“t@ Apgraspect of

the present 1 nvention, e density may ensity of the
envi r onnentdansiy to hke sy@aéw&tenrem@ elnsaggordagice nwithoone: adpead,of dle presenkt onach

[ ui - Thus ShiheheOisf ot HbLEF RATRORERS 815 B2 ool A i, Uoed to

alter the buoyancy of Tieh nmay be
used to presystdm nﬁmtoro$ ntttfmiut@thagtsuali aaradornheh ﬂmderhtﬁs |diteer omrpb5| tion

within the ca defl ou5| n ccordance not her

Mboct of 1 e bredtfitodtee B Ao T AT st 4y R OIRREL P I 8

used to al t&y; tmé\ethl@uﬂuarmpnp@fsmbhmm @sedhe préverﬁmed@mcef Mettéblétrm) o
OSI S may e

teachi ng of t pr nt _invention, either

SR AL M T R R e
(or nore?) shichfRinest with adoaes Ubs J%’EUO{ et prReAgiVeptibmabot@r ef ied ermaed lnto
t he surroundi ng envi ronnent at fferent tinmes or at the sanme tinmes. [050]

Ref erri ng nRNRQSIONESIaYING HeRf rAlter iNORUQYRAFY AGtheRYSePEI D fgcorpﬁ@ce
phar maceut i gid {r¢ té&éHlﬁoﬁtﬂ@rﬂrese‘wﬁ}eﬁtﬁ)ﬁ @ﬁhérﬁﬂe%f fift&h co%ﬁbbsﬁtfbﬁstrmﬁl dd Il er

conposi tions 35 and are sitioned insid housi 12)05 as shown. This
u

posi ti oni ng’egtaepd raya @@aﬁ&WﬁF@s&@d‘t nﬁi’ﬁbdhﬁ&”’@r sysyeruidolgtudes r*r\‘-‘.‘? Heds, such
as thr ough {BRAISEBlenfbIRFREIKRPLNIRE: adeRiPRal BROLceASed R yAwt orat ed

devi ce. Foll g placenment of thet he fi conmposi tions 35
and 37 i nt csurtesindingsinmiorsoenttaigliftgsent tisras @@t e samee imaesi ng 50 i s seal ed

P oo e8P ARG %, MLy Serl sty SHLHP 87 lde,

met hods, sugiaraacedticalighadiive agent, such as the tablet 30, and the two filler
compositions 35 and 37 are positioned inside of housing 50 as shown. This
positioning step may be accomplished manually or by automatic methods, such
as through the use of an assembly machine, remote robot, or other automated
device. Following placement of the tablet 30 and the filler compositions 35 and 37
into the housing 50, the open end 60 of the housing 50 is sealed with the cap 20
to seal the system 10. Sealing the open end 60 of the housing 50 with the cap 20
may be accomplished manually or by automatic methods, such as through the
use of an assembly machine, remote robot, or other automated device.
[051] As shown in FIGS. 1A and 2A, the cavity defined by the housing 50 that
contains the tablet 30 as well as the filler compositions 35 and 37 is sealed with
the cap 20. The cap 20 may be pressure-fit inside of the open end 60 of the
housing 50. In accordance with another aspect of the present invention, the cap
20 may be glued to the engagement area 65.
[052] Referring now to FIGS. 1A and 2A, the cap 20 includes a device 40, such
as an |EM, on a top-outer surface thereof. The device 40 is secured to the upper
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use of an assenbly machine, renote robot, or other automated device. [051]
As shown in FIGS. 1A and 2A, the cavity defined by the housing 50 that
cont ai ns wheotoaishmstt 30 as well as the filler conpositi oRETAB2@0802870 1 s
sealed with the cap 20. The cap 20 nmay be pressure-fit inside of the open
end 60 of the housing 50. In accordance with another aspect of the present
i nvention, the cap 20 nmay be glued to the engagenent area 65. [052]

Referring nqwdce & 2 cad @mﬂhr%e%h tth@ @@po?% isDRA Bl ecarifle th&tod OFosUCh as
an |EM on a top-outer surface thereof e device 40 is secured to the

upper sur f aceagiPl¢.He agegrdance witlh @pa aﬁﬁ%ctl%@%wreae%tum%pe thegeieadO st hod.
For ~exanpl eglué(?‘t@l‘ﬁ%%rag%%lﬁ@ 4 Byt a8MaRle. Wclteméﬁvéw esedHowWM M §NEL0MB t he

device 40 is ued the cap 20 using a suitable adhesive. Alternatively,
as shown i @K &8 e demicef) niadedasuird woa ragiipe-isseiuswincecofdhp@Pof i nner

surface of #}J&'ﬁ tf@Pwheh g’béc&tlélgétése% riégzewffrﬂﬂt c%\ﬁ YPOSthb! h%ﬂ?@g"!!ot M the

cavity of the housing I'S sea herern and~protected
from cont acdevidet HOtihesesiad theneinnanc: pmte@adeerm tdeatact vgths jrhst emrQlfmdlrsg

i ntroduced érﬂnrﬁﬂﬁnieh 'AFth%as& ?e?n HD | ﬁhﬁsaagéh o Hth teCAHs r%le%ged[f

accordance Wt ano er das Fesent 1 nven 1on, % e ice 40
i ncl udes a Nnerhbuaihg&()pol e el enment as descrl bed in PCT appl i cation serial

no. PCT/ US 77753: ication s, here

o of por o 20531, 9 BFEabd with 3R6BRY RSpett ol DsBRE, ihG@lioR s radl e A csent

il/r&ventj i 82 , ihbledéee\d ¢irtudl dipdje REMéR ¥4 Jeblribed| GBPDTReprrc{]amog srw:;a/l ho. gl GS.
an , es anlnsetlon tion that, I s I tt I nto

the onen st B BB RS HINE iisuiS S it BECAER, & heraR nheptd

portion 80 hySrepdtpAcd.tg atdtrdantel witieomBr adpcehof the pHeEnt MvARtidrs tgéticoned. As

shown, the insertion portion 80 defines at |east one cut-out portion 90

that al | ons?d R@YiNRLRE Vistale- portion 80 to be fitted inside of the open end
60. The Ope['ﬁsﬁdeé?erﬂQYndw tHBI*Ib@bi@ dne@ §Ar@4é7BaQV2:€T nﬁ;’ﬂﬂjel%r@@%%é?tléd t onto

the insertion portion provi de for a secure fit. such, the cap 20

may be pi ncbEdon §0fthat Isnf:'t&?q g0 &%ﬁpewnétﬁ%pf {fhee hAvsiRg ﬁ"@ 38 daserdetsed t o

seal the i i now t o
FIGS. 1B an Vb H%g% %glg())ﬁ%ﬁ?ondc?ts %e@@r?ﬁigﬁgéeﬁr}?agg%go\&ﬁ?ﬁlrﬁhéggéﬁﬁé h@lgss fitted

into the op@ﬁltmedws showmegha insertiog Botiora80 dekitasi aidepst one cut-out portion
90 that allows the insertion portion 80 to be fitted inside of the open end 60. The

open end 60 may be malleable to stretch over and pressure fit onto the insertion
portion 80 and provide for a secure fit. As such, the cap 20 may be pinched to fit
into the open end 60 of the housing 50 when used to seal the insertion portion 80
into the open end 60.

[055] Referring now to FIGS. 1B and 2B, the cap 20 includes an insertion
portion 80 that is fitted into the open end 60 of the housing 50, as described
above. The insertion portion 80 is located proximal to the bottom surface of the
cap 20. The bottom surface of the cap 20 is shaped to receive the device 40 that
is positioned on and secured to the bottom surface. As shown, the insertion
portion 80 defines a plurality of cut-out portions 90 that allows the insertion
portion 80 to be fitted inside of the open end 60. However, the scope of the
present invention is not limited by the shape or the number of cut-out portions on
the bottom surface of the cap 20. The open end 60 may be malleable to stretch
over and pressure fit onto the insertion portion 80 and provide for a secure fit.
Alternatively and in accordance with another aspect of the present invention, the
open end 60 may be rigid and tapered (not shown) to matingly receive a tapered
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above. The insertion portion 80 is |located proximl to the bottom surface
of the cap 20. The bottom surface of the cap 20 is shaped to receive the
devi ce 40wWOhato/iss7eposi ti oned on and secured to the bott ®@CTASRIIQO20140AS
shown, the insertion portion 80 defines a plurality of cut-out portions 90
that allows the insertion portion 80 to be fitted inside of the open end
60. However, the scope of the present invention is not |imted by the shape

or the numbsedbn %Ftro%u(fnopgﬁ@\l\n%néf e édbez@%ﬁé}mns%ft@ﬁ@re@fpdrmn eRne20. The
open end 60 nay be malleable to stretch over and pressure fit onto the

i nsertion poRan oM 60 aaddheianerert inserion pasiqn ef thetcapq arenaltied &gethard | n
accor dance pi theRn@khedp 2§RR%) b@fprtegedoaﬁ&@med' MYEINd BPen e @penygnd 60

may be rigid and 'tapered (not tingly receive a taperedinsertion
portion (notousigwrd togfecureethe £pP 20, 1o \Waesieg A0t he t apered portion or the open

as such. ¢ HOo8L ABERAR bR HIBL AN, ol R B R FRURleR BRI e
housi ng 50 patige8lr i adeerdzape 20tht enehagpsichgf B©. preed8]inRetien.r thagnsesiork| GS.
3838 Anhdifion BIGeAAR Bl bAGMUIS, LIGIDSE1Id 0B A 4d ARl Aacor dance

w th one aspec e present I nvention 'e” I'nsertion portion defi nes
four channed aearrcresn:ermmapegzas hdwn9 Gloaede) fhe Eaaduts 0P ,- B1)t96hasd 88 may

near - crescent shap the t-ou 92,.94. 96 d 98 may
nave any sddvecii Shafe SR haudREEEang iR 580D e weeen na Bl he
open end 605uc$1U@§laa|@oI)?gqmtI $g@mIA§ba@ﬁn the inbertion doon 88 eftthercapazd i on 80
of the cap 20 includes f’i ﬁ ? eéle"tg@ annul ar bevel ed ridge. [057] In
sone mstan'E%IEdeﬁﬂQ'r%%{Be%’t'@ gyl REYEIGALIFY9Ey the end of the housing 50 may
be covered [087RNn QYRE-IRRANCRTPRNEIN 20 tHAis3ERUreRt the BRABE MHe MBRISINGES0
fabricated froma variety of materials, such as any of the materials

enpl oyed f dnay e Q%!Iechbpy EEnPGHERP . CW”@ObrTf@a‘bV%pt@”f%P%Mdoq rom an

opaque nat efrabﬁéatéd)fr%& éQahétQ%f%@er@él@%ﬁ%soinyaof(iﬁé'n%eﬁ&s %?np)@ebl f8p
prevent contact with the surroundi ng during Bac a and handli ng. The

bver - cap COHBGAEIRY CREPOBENEITAS PYREFARMEY Gie lakusase frog) #? opaare Materal secur e
fit over the aRo b tHeSFpr'e@eﬁc,%abf A%V d 98 V\‘/léllt% g%eﬁ%érﬁt%t W ent.

[ 058] Referring now to , In accordance wt aspect t he
present i nvaiitauoding givingneackagingadnc bsadvgs e eaviel-8ap iaeningdent mﬁldeﬁEr- cap

132. The ph&é&B&%HE'f%F‘lex&lﬂBl@QS ordRAE R TR URFHUBIRS 1% 64 fafls IFUXBRRENT 140

sealed w
relatlon with the carrier component.

[058] Referring now to FIG. 4, in accordance with another aspect of the present
invention a pharmaceutical dosage system 130 includes an over-cap 132. The
pharmaceutical dosage system 130 includes a carrier component 140 sealed with
a cap 134. The cap 134 includes a device 136, such as a current signature
production device or IEM, on an outer surface thereof. Positioned over cap 134 is
the over-cap 132. The over-cap 132 is secured to the carrier component 140 as
shown; this prevents contact between the device 136 and conducting fluid once
the pharmaceutical dosage system 130 is ingested. Once the over-cap 132 is
released from the carrier component 140, the device 136 comes into contact with
the surrounding environment and if that environment includes a conducting fluid,
such as stomach fluid, then the device 136 is activated and produces a current
signature that can be detected and decoded to retrieve information.

[059] Where desired, the methods of preparing the dosage delivery system may
further include preparing placebo pharmaceutical dosages. Placebo
pharmaceutical dosages may be prepared in a manner analogous to the
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a cap 134. The cap 134 includes a device 136, such as a current signature
production device or IEM on an outer surface thereof. Positioned over cap
134 is thwoavsvosemp 132. The over-cap 132 is secured toPChASCEOO2EAO
conponent 140 as shown; this prevents contact between the device 136 and
conducting fluid once the pharmaceutical dosage system 130 is ingested.
Once the over-cap 132 is released fromthe carrier conponent 140, the

devi ce 136 gapBatibhid? db%ﬁé@é?tthé’h‘ .haua@% ﬁﬁéﬂn%@duéw eébt”k/é ﬂtw.ﬁn@héf t hat
envi ronment i ncludes a conducting fluid, such as s omach f1 ui t hen the

devi ce 136 P$eREAN Rt AdPRATIASPEFE SCVR aRPRING Ot piReedriBsitn Ceamoe
detect ed anchilss ?dlrrslﬁléebete{'\iae\ﬁﬁzlé HoRigRioANhat Gacks Wheheiveeabem fof he

nmet hods of preparing t dosage livery systemmay furt i ncl ud

preparing pPacute apW@ﬁﬁ'ﬁm@'LﬁbqygI lSd@%%ﬁj’e@SldPIOééféﬂ)@arﬁﬁh@%@@lﬁrﬂ eag tf@ﬁibages
may be prep, "M t I t hat
el ude & preariah MRnCiHEEERE! WRIHRSSaNG ) Bl iRy BRANE, R pRipd el 3RS

phar maceut i mathogs die twhieh a@sermharmaowtlcwl casagdes rase de aEf emnphayedi isrclio@aponent .

I nstead, a 14 icle conposition that |acks an active agent, for exanple as
descrlbed above, is placed inside of the carrier conponent and then seal ed
wi th the caf60Mn Imdrsrdﬂmeeewp)h actbanalosragsgecire fpree peesedt iimantide, med hods i n

whi ch the pharmaceutical . dosages ar be n clinical trials.
10607 1 acOoriER Y HieHrics dngendpiidyays T e bl Bl erdanting, °: he
met hods of ¢usapes lhagmg aldsvige witdln ther garesns teegn) eiﬂ}erfamtéwer in cerhbidetig epari ng
dosages havi al one or

t hi t
o 1 ol ATy | ey S ngelb aE saiiterinona dither tapelChghs m et P

appl i cati ongn ingRiskbm@veht antieneesdgeobelféNisysibnt g slogadndsl hvigiiyusyst em
via production of a unique current signature. [061] In accordance with

anot her aspBtEeNGFIOPAR®resent invention, two di fferent pharmaceutical

agents may [b%_rﬁhﬁ%%éorwaﬁ&é With I~!aﬁhohﬂér'SdsBGctf’& tﬁ@cbréﬁ?@ﬁrﬂie%ﬂorbwm diftbreRt
conposition sical separation is beneficial in instances where to

di fferent pwwwa@@mcabameragérrﬁysb%@@ecbw'tmnxtéa hoHsige|50t Ashseraryed died act i ve.
Thus, as thﬁlef“éH ggméﬁ’ ' pﬁZ&éM%gﬁFaﬁ%n |§"%§ﬁ%ﬁ&5|%em ﬂ&é@%@l?é E@ luid.

agents are rel eas into t rroun , such as the stomac
Thi s causesditférent \mbammum@a}g@@omméw pliadiic soltiialto npspme adliveone i nt o

contact andry,s a5 the housing 50 is dissolved, the two separate pharmaceutical agents
are released into the surrounding fluid, such as the stomach fluid. This causes
the two previously separated pharmaceutical agents to come into contact and
combine, thereby allowing accurate delivery and combination of two different
pharmaceutical agents at a target site.
[062] Aspects of the invention further include methods of using the
pharmaceutical dosages that are produced according to methods as described
above. Generally, methods of the invention will include administering one or more
pharmaceutical dosages to a subject, for example by having a subject ingest a
pharmaceutical dosage of the invention. The dosages may be administered to a
variety of different types of subjects. Generally such subjects are "mammals” or
"mammalian,” where these terms are used broadly to describe organisms which
are within the class mammalia, including the orders carnivore (for example dogs
and cats), rodentia (for example mice, guinea pigs, and rats), and primates (for
example humans, chimpanzees, and monkeys). Following ingestion, a unique
current signature is produced by an IEM and detected, for example with a
receiver, such as described in PCT application serial no. PCT/US2006/016370
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conbi ne, thereby allow ng accurate delivery and conbinati on of two

di fferent pharnmaceutical agents at a target site. [062] Aspects of the

i nvent i orwbustamsn7edncl ude met hods of using the phar nacerCiraskoldosages t hat

are produced according to nethods as descri bed above. Generally, nethods of
the invention will include adm nistering one or nore pharnmaceutical dosages
to a subject, for exanple by having a subject ingest a pharnaceuti cal

dosage of tﬂmsm@a& woxzolib/q1@%@9@&@%.&@0%@.@'ﬁéQf@duts@oamm@éy of
dlfferent types of subjects. Generally such sub

"mammal i an, DU%@@C&%M{\ @098401531%@ eDQlE@GPWQGIW”@'O”QI@&VU@@OBWSBM%’%B whi ch
are w thin |6 sﬁédi Jose261P & iIaREIiddten Qe8I o, qf@ﬂU‘S@b@?/bE?éS?exa”W e

dogs and cat entla For exanpl e m ce, guinea pigs, and rats and
pri mat es (fwbllé&%d@wVG RO666 hT:rah aselcatian Geriainte R T/USE008@b

| ngest i on, &&H?hé’&ﬁs Wbiz%@é/o'éw%tlzﬁs? 3@"(&&@@%%!?% rgi’aff’(f'r/b@ébé s 9@&59?“ ed,

for exanpl h a recelver Cri ppl |ca ion serial
no. PCT/ US20085l0ad 83 YOR(RGOBS & H0 4 WDappietion beral @&. ALIVUs2pD8/0a62%h seri al

no. PCT/ US . : R seri al
no. PCT/ US%%@%%%@@@%?@H%%@?%@ }"'8@%%5%' (E%E Ta/g bgg/talt:’%%ébserl al
no. PCT/ US20iblisi0&2as W 20084 heslr &P GDaR0lRatiad 66ral To. PCT/BPp00at@ti768; seri al
no. PCT/ US2 /1 052845 | ished, as 1,095 P ica seri al
o e uszﬁﬁ/r@?%ﬁ fiidionensi B8 Waza008e Tt Cifiprr TB2bhL ARLERT

seri a: no. PCT/ SZ08%;’0(85%39%@LF!IIT/SJEBQgOQJSGMEQiggg;DfC%?% J5EZ§TDQaBa?h cation
seri al no. S as application
serial no. ggglg%r/eép?w%g:h "Elﬁgre”b@?%rrﬁpraéﬁ?)%‘r’{:%{?Te(?ﬁeser| al no. 61/251

, 088 filed [@63 besthdds A0Rpadiyl dHafmBed aivhl ApPhdesatih@nNadinisérirdO the

PCT/ us2009/ 0681 28 filed Decenber 15, 2009, each of the djsclosures of

which is heae 0 Ru9IasE: Pk $XBYPleAerfeEbe] GoIYe VI O8E 181 a prasiBlr Phg

phar maceut '&ﬁéreﬂpépﬁﬂl@étl@ﬁdO@u@rﬂpﬂh@éﬂ%h'oﬁ'@wtér’é@t s MeusLosHbiiHifiersi@inexanpl e
as described above, find use in a variety of different applications. One

appl i cat i ordesRgPHesEYs. Phatmrseytieal slosagrs pldbatinyanies cap berksedda AgHy as
| EMs. Phar fgﬁgﬁa@%hﬁ@' attPSAGIREePdp etu*ﬂe L BYIRAtibRA] %ﬁ@n bgs URKL Y gﬁt IibCT

t her apeuti . non-t her apeutl C app icatli ons, such as revi ewe
appl i cat i onappiicatign seyial PCTPOSADEIMG1016370 gybbshesjh@jV\é@mm/m@BvSl P£BT71 8;

Eg appl i cali @Bl ddHal P8: PRFAIS A E88S 2281 sHERdl AS AR 286 462 AROEOp21 36
application serial no. PCT/US2007/024225 published as W0O/2008/063626; PCT
application serial no. PCT/US2007/022257 published as W0O/2008/066617; PCT
application serial no. PCT/US2008/052845 published as W0O/2008/095183; PCT
application serial no. PCT/US2008/053999 published as W0O/2008/101107; PCT
application serial no. PCT/US2008/056296 published as W0O/2008/112577; PCT
application serial no. PCT/US2008/056299 published as W0/2008/112578; and
PCT application serial no. PCT/US2008/077753; the disclosures of which are
herein incorporated by reference.

[064] Applications of interest include automatic detection and identification of
pharmaceutical agents actually delivered into the body, as may be done in: (1)
monitoring patient adherence with prescribed therapeutic regimens; (2) tailoring
therapeutic regimens based on patient adherence; (3) monitoring patient
adherence in clinical trials; (4) monitoring usage of controlled substances; and
the like. Each of these different illustrative applications is reviewed in greater
detail in PCT application serial no. PCT/US2006/016370 published as
WO/2006/116718; PCT application serial no. PCT/US2007/082563 published as
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application serial no. PCT/US2007/024225 published as WY 2008/ 063626; PCT
application serial no. PCT/US2007/ 022257 published as W) 2008/ 06661 7; PCT
appl i cat w0 288vasate4no. PCT/ US2008/ 052845 publ i shed as WeCz06301003m483; PCT
application serial no. PCT/US2008/ 053999 published as WO 2008/1 0 1 107;
PCT application serial no. PCT/US2008/ 056296 published as WY 2008/ 1 12577;
PCT application serial no. PCT/US2008/ 056299 published as WY 2008/ 1 12578;

and PCT apw\ﬁo;@@osmsa@@ Pan@ppl.E’gﬂnusm@%%@ﬁ@szddvmdmsI@%h%wé‘aaa‘ whi ch

are herein incorporated reference. AF{/ i cations of interest

i ncl ude aut YRIEPRS/QREI2E1 P %Ca‘djﬁh%ﬁ?rfﬁ' @Qt PR/ G320 A%7z8 € lrublighedadfent s
actual Iy dehicyssRtodds19: Poe Qﬁﬂ#ﬁ%tl(ﬁlssémay nBeP@qﬂ%iﬂbS/dSZ%hSrH&'Bhéﬁérd' &9

patient adherence wth prescribed therapeutic reginens, talloring

t her apeut i CWMQIGRAROL> 1835 BE Torpryiatiasserigdner Bhdé) 2008/GR59 meh@qﬁaaﬁ ent
adherence | l{ nbrt n ) |

subst ances; W@%d)%%m% Pégsc%ﬁ'é%“d?ﬁ%s@?gb Eere ; q%ouf)(s\ét%r@gu \9!39%& I cations
is revi evvedVV012@ﬂ%h‘t%r77dECéf dpplinatROTser@bInoc BETAASZM6/GH6286 . pubSHedS2006/ 0
16370 publi 0

PCT/ uszoow@@g%@ﬁ TRrAR NG obinaon 35 ’?‘%cbr8 AoB0R5% % o
PCT/ USZOO?/d]QGl@S&BespubWhlsha(b bereiNOh2aPBradEBByY ferieade. appl i cation serial no.

/ / bl i shed as \W0/2008/ jal no.
c/ Uszo00/ 83644 e SR ARoroge b8 o abeierrdifaee i gh 88 2 no

PCT/ US2008/ &5R8 @t eptidn alﬁl@dplaﬁed/\la' A3 frials. mazm tﬂ@l‘ |apm|ammélr@eths@y i aI no.
PCT/ US2008/ 05 296 ublis as WO 20Q8/ 1 12577; gj_hl cation, ser no.
PCT/ US2008/ ‘gﬁmnﬁ '&ge’V\B"Q dde my Slﬁ')aéle”&ﬁta'd!@ a6 cenqych serl al

no. PCT/ US21@(bmbw7s‘é?&?oan@ féﬁlcdbﬁéétfa&ulb@%oﬂéct@@kﬁfh @éveph@rrnmo@uumlwa@w@ ed by
reference. [065] In certajin enbodi ments, the nethods of nmkin

phar maceut i ntd@éﬁ’@@?sopf CHaicRIn il ieiude Studies oyhede i |Hv%qtqgﬁ]q5sa|ertr9ll al s.

Cinical trigdihyivdiMiéad ditforTBARAES e SntATRiIRY dtides nﬂﬁalltyh@oI!oWé@nEy on
include nulti-patient studies that are conducted to allow safety and

ef fi cacy ddBESr Sogke EBidiascine@ationts ahab WA FameRAat Nganew FH@WQIeW&@eﬂnt
Exanpl es Ofcdﬁén'ﬂ% g;?éscﬁf éé“tr%afnﬁléﬁt“ld@rtr?érhh@kee%hr‘@élf tﬁais%&?glsa%%p%r@%ef
pi | ot tial

heal t hy vol unt ee or patients into smnal studies 1
fol | owed byadtixe ggenkefanigrast withes pianehmeompesitiaman thesednstaoeasaplacebes new

broduct wi thag 61 K ERLLY R e3C HaRE: 1RRAIGEEE" to THE L MBIHERE Sor GhrbaliciRy 71 al s

may al so conp
pharmaceutical dosages of the invention, with the only difference being that a

pharmaceutically active agent composition is not sealed the carrier component.
As positive safety and efficacy data are gathered in a given clinical trial, the
number of patients may be increased. Clinical trials can vary in size from a single
center in one country to multi-center trials in multiple countries.

[066] Performing clinical trials with pharmaceutical dosages prepared according
to the invention provides a number of advantages. One advantage is that the
clinical trial manager (the entity who is running the clinical trial) can use standard
carrier components and caps and customize these as needed with a given
pharmaceutically active agent composition.

[067] Also provided are systems that include one more pharmaceutical dosages
of the invention, as described above. In addition to the pharmaceutical dosages
of the invention, the systems may include body-associated signal receivers for
detecting changes in voltage potential that represent receiving encoded
information from a pharmaceutical dosage carrier in accordance with the teaching

of the present invention. Body-associated receivers of interest include those
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active agent of interest with a placebo conposition. In these instances,
pl acebos may be produced in a manner anal ogous to the nmethods of producing
phar macewpecalo/gosages of the invention, with the only @cTfiSe@aveoibei ng
that a pharmaceutically active agent conposition is not sealed the carrier
conponent. As positive safety and efficacy data are gathered in a given
clinical trial, the nunber of patients may be increased. Cinical trials

can vary '%e%‘cﬁ@edr@rm @csn/tosb@o@@m@rs 'Bukfh@ﬁe@mé@t rwcs/goowd)@m@enérﬂf trials
in multiple countries clinical trials with harmaceutlcal

dosages pr @9?@@2&@5&15[33@ QU@“QW%‘ ashMé&f%O@ﬁ/ 16618:d68 GiselesHies 0<BfW ich
advant ages. 4 r@ﬁe%ﬁh’QHé&B@ra]'te% tkﬂ/atr feRce! 14 Q)"égcﬁbrédalln %@?@QHctgrbBI%t&m Ity

who is runnin the clinical trial can use standard carri er nponents and
caps and cLRRRYARLGRSt Hesecalyeremai Pewnataniedioven hedyraedans oiod Patient i ve

agent CO”po’Fr‘uef sggten{s‘)‘?ﬁi;f Artbﬁﬁerprir%{&cfée‘jao‘i‘ﬁt%néb’ %ta‘?ATBreFagataBH/&?' %@e% ror €

pharnaceut| sages O e inventlon, as describe ove tion to
t he phar naceunpawhtsd csiah exs wﬁretelse domewnicaiion dﬂeca/(ﬁwhsasmagll iphohesje

body- assoc ghet Sl.angl L6l NerRnGl IRbASI A FhARARe, LibwaLigge Potential

that represent "recerving encod ron fro ceutlcal dosage
carrier in [@68prﬁdsmp.v1dedlare tkéts f(ﬂeprrmmmgdhetslubjept mmudm NWsantalyomr:Iude
Body- associ ated _recei vers of | nter%gégl ncl ude osedesc |bed in

PCT/ US2008/ Y52 855MBiGh ICPLIRE LR ARG S0 387 0925 PC @gecj;ﬁa OpH 1e BHENEAD 6370

publ i shed agesé@bedabivie. Jrﬁélca&iertdmmwnsnﬂsmrmoo‘atemtaﬁs dgirtiee kigd @illnoe

i ncor por at ed ref erence. és cri bed Ln t hese i ncor%élr at ed appl | catl ons,
the recei ve?q}’%ﬁﬁ PerachF 883%6} ageuat BbAYe QiYL CB‘é‘{‘iaB%ta

syst ens mayademt tbeposinehd feb@dgalet aRgreirt aligh be|phdraasH uitalRr mmésag@gt
conponents, such _as w reless comuni cation devices (such as cell phones);

data procesEBRROSHONGRRINGePPYdRE S?Har@Eﬁ%UP@r@ed’FﬂantH‘F%rMﬁr%ﬁ SR éhfs, etc.

[068] Also RisombfessAiugkt snd 6F anr@(fﬂlétcb&gpégl%r%um gﬁd n MRt r'ﬁﬁ?sinclﬂfdé S may
i nclude one or nore carrier conponents and associ ated caps of

i nvention, YSNRYGEIREFOIRANENISTAY @@Srﬁoéﬁa%%ﬁﬁﬁﬁéﬂﬁes'@ﬂﬂmﬁﬁ&fl%‘?réd caps
of the ki tSCL)Q‘ln|a{s SLotRble?RBE of %dr@cﬁio‘()eorefn%ség? SRR, oPfi 086K oPfnofr €

phar maceut i active agent conposi tions to seal ed therein; such as
phar naceutlmmrmcaﬂtcﬁl/@o%géﬁt conposi tions being provided separately from

the, 1 nst antiokbt o igea IR et akhonblie BN GRbRO GIRbIS GABIY W ©

filler co i ons. glven
subject methods using the components of the kit. The instructions may be

recorded on a suitable recording medium or substrate. For example, the
instructions may be printed on a substrate, such as paper or plastic, etc. As such,
the instructions may be present in the kits as a package insert, in the labeling of
the container of the kit or components thereof (i.e., associated with the packaging
or sub-packaging) etc. In other embodiments, the instructions are present as an
electronic storage data file present on a suitable computer readable storage
medium, e.g. CD-ROM, diskette, etc. In yet other embodiments, the actual
instructions are not present in the kit, but means for obtaining the instructions
from a remote source, e.g. via the internet, are provided. An example of this
embodiment is a kit that includes a web address where the instructions can be
viewed and/or from which the instructions can be downloaded. As with the
instructions, this means for obtaining the instructions is recorded on a suitable
substrate.

[070] Some or all components of the subject kits may be packaged in suitable
packaging to maintain sterility. Where desired, the components of the kit are
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sufficient carrier conponents and caps to make 1 or nore, including 5 or
nore, such as 50 or nore, 100 or nore, 1000 or nore, 5000 or nore, or 10000
or nore pNarogsotshcal dosages. [069] The subject kits may/tskei0/0201d¢6 ude
instructions for how to practice the subject nethods using the conponents
of the kit. The instructions may be recorded on a suitable recording nedi um
or substrate. For exanple, the instructions may be printed on a substrate,

such as pap@ercka@ed)hra%t ki€ coffafimet chiibnt foh@ake %M%Fe' QASilyAYnded Rinjsent i n
the kits as pac agelnsert in the | abeling e contai ner of the kit

or corrponenWBer?HB?E fFoptaingent sbe@wtmae/ob%tbﬁwhén@aemﬁﬂ@n&e and may
sub- packagi fighaPhét be'éhﬁﬁfttb‘h ﬁm‘gmgpments the instructions are present as
e

an el ectroni c storage ata resent_ on a suitable conputer readable
st orage nedOdi] lelig. tO@? mdpr&ﬂ@ dhatethistigventian yist n@t hate@nbopamewas, the

act ual | ”StéMffﬁédu%ﬁtsaéé‘scHBéd LSRN miag vta\F}F iKlst alsc?'rr]ké pBEHIRIGSd Bt ;i ng L he

i nstructions Foma renote source the | ernet, are provi ded. An
exanpl e of tterm@o@gbweMemss for ke puMsemh(dBG@WQapawbuladdm@sélmm e the

| nstructi 0”&1@%&% e, ‘t‘ﬁ\’%@rﬁ’d é iR} ¥1Yﬂb& thd 06 T B e és%’ﬁ? m?/?ﬁté@r?

downl oaded e |ns |ons IS nmeans ' ror o
i nstructi onsillive Iimtedrcul‘@db)omeaammndemtlalmbst rate. [070] Sorre or all

conmponent s subj ect Kkits be packaged | u kaqgi

i e ot 077} S ERGe GLiRER Y FRuBRE PR TReeBi PR REN I agea i »
a kit cont ajanmegnd ted emenbdf the umitke tide Riweg lieit m@sltyiehnaméb(edeam ductawtere the
kit contain nt eI nent be a bﬁ)i?or anal us struoture {gllié/%or may

not be an affe ot RerUPRcHARP P 'gn'IB t{ﬁf@é’r%’i Y P Qfs

invention igr mt:etrvémrﬁ%t/@ldetuﬁ tR&Y $thied! ahgeNMBOosHJTRTYaS séte Mmhinded, indentdHCh may
vary. It |s also t e understood that the term nol ogy used herein is for

the purpose Th upest @i eyepdintiisc of dpesenso! %ﬁ%@eénmy indarerdendy Bt ended

to be l'im thaddedinaR §r‘ﬂ§|le9rcr‘éﬁge§)ﬁné| hige I&Ts%S@rﬁHorﬂﬂé\é%ﬂ WPthth' inPéhtlohm t ed
only by the appended cl ai ns VWhere a range val ues is provided, it

i s under st oBtPlachde aélm@eplﬁﬁawv@mwd@dvlamw theosiinsl taodeh grere e GiAC of |t he
lover 1im tra\\;\\g ‘?rr%%c}é%eorf‘eo&tt%ﬁ o?h‘r‘é@fﬂni’s ﬁ’é e%te%ﬁuam@‘%é.me%r oBf# draRBsd he

upper and |l o t of that range and stated or I ntervening
val ue in thaeludedtimis penyeo Incwd@ddbmasmlow thin the invention.

[073] 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.

[074] 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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The upper and lower limts of these smaller ranges may independently be
included in the smaller ranges and are al so enconpassed within the

i nvent i orwo0iyesete4t o any specifically excluded Iimt i RCThS26A2@d0 r ange.
Where the stated range includes one or both of the limts, ranges excl uding
either or both of those included limts are also included in the invention.
[073] Unless defined otherwi se, all technical and scientific terms used

herei n haveyotybp |§@%t@@%tngs A8cd ABIEMN bid W eey §b§é?ﬂie€>’clélﬁi% e Ghguigary
skill in the art to which this invention belon Al t hough any net hods and

materi al s siOF$ af’-or@Neqad afientinglede baal defe %é’(ﬂ"%ér@ienc@ﬁﬁx'[aﬂgér')be used
in the pr acdlbl%?esoéthéﬁ\ﬁéé rlglsoﬁcurthgten&ésstﬁé\tthbW&Hl%' A8y béed?éﬁtfc?m akdiyge

illustrative nethods materi als are now descri bed
publ i cati on@wyawogaalt@ﬂmgntuﬂtseswchnthﬁﬁtgte@mnsr lﬁt%ldeéﬁo éerefereeraﬂtepedent

| ncor por at egh dy ¢ e %f et Pf‘%x&l[lsﬁ@qgrrﬁlﬁab%y dyals, d@{e%ﬂ%y B it were

specifically an I'y "I'ndr cat e be inc erence and
are i ncorpocrmimedtldlewm thebycmaétberoénkaﬁntemmrﬁalausee@ha ‘oegative’ blemitdtionnet hods

and/ or Tt 8l ok ONECUA0R YAATIOMILERA e ARl SIRLADS VBLRsGIdgE. e

citation o oni's |sc osure prior ef| g date
and shoul d mrebedlmj on)th;i renad' aaeutanTrmjte'rmsiabnuii hEaUsemberperremepttowdle\AEeﬂal on IS

not entitled to date kbqo |fat|onb virtue of B r JnvenF‘P

Fur ther |t raPaar e BF et HLEhdP e F B oradks. Hayidlcsca ReroPRret QIR 16 net al
publicati Ol’brd@dpﬁSmWatel)h theayumeedtHad tﬂméterndﬁrreeéd@?tlh)de@emfmn@MeM&Bj It is
notedthat as, used herein and i.n t e.deﬁicalg\s the?h aular forns
"a", r&fmbertIﬁ@eqrﬁaqu@o%mmﬂew@fgrﬁ)eecﬂtce YiPRied RO e REalcPRar | y
di ct at es ot&@rwlm@tm@ Unﬂe%ltédlhﬁﬂﬁﬁérm@ @@ 4 hahbémehieh ahnBe BBieREndvAd ed to
excl ude any_ optional el enent. uc this statenent is intended to serve

as ant ecedéht %%ﬁeé‘tqcbrpreﬁ'ge%fth%MS@%HT’”U@?W@'?@Prf i sggeibeally Seried, -
"only" and rﬁmﬁbérl ke in connection with the recitation of claimelenents, or

use of a %atlve limtation. [076] Certain ranges have been present ed
her ein wt h[° Ghehvs willbaapnzeant ie thgetf skidlde ihagrt UREN readiNg HBoWECIosurRe term

‘about” is é‘a%%dofhﬁ% Fdividal I%Mb\ddﬁﬁewstd%&?r|beﬁu£1‘dqr|&stﬁa@éd Hé\%lrﬁﬁé’é?&s&% er t hat

it precedes, as well as a nunb s near to or approxi mat el
nunber t hathnn@rteetsmlrm teatities which rday be rie¢atliik gephretdseirom Qﬁ@ﬁﬁ‘@tnadsWIHear to

o appr oxi nRE §LaAsSREHHy GRS lothel 8614 EfleMUBRRentd RRnARHep8Fing from the

scope or spirit of the present invention. Any recited method can be carried out in
the order of events recited or in any other order which is logically possible.

[078] 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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approxi mati ng unrecited nunber may be a nunber which, in the context in
which it is presented, provides the substantial equivalent of the

speci fi cavbyoroasitoead nunber. [077] As will be apparent ®POTIUSe&IO/0F146Ki |1 1N
the art upon reading this disclosure, each of the individual enbodi nments
described and illustrated herein has discrete conponents and features which

may be readily separated fromor conbined with the features of any of the
ot her several enbodi ments without departing fromthe scope or spirit of the
present invention. Any recited nethod can be carried out in the order of

events reci Ws4T CLAWERDS: ot her order which is logically possible. [078]
Al t hough the foregoing invention has been described in sone detail by way
of illustration and exanple for purposes of clarity of understanding, it is

readi | y apphrentA plarmegsetiast delivennsisyens kor trackingtaedvery rarametegghtheof t he
teachings o S lon that certain changes and nodifications may be
made theret%/s\gé?‘|1 Ethﬁﬁﬁ arting fromthe spirit or scope of the appended

cl ai ns. WHAT | S @@arN&EhduSinglhavihgphelpsectend anchn open eadywigrsingne f or tracki ng

del i very paranet ergarriémo%%%sﬂ%%gg%%k@ng: a carrier housing having a

cl osed end and an 0Opeh end, ereéin carrier housing defines a cavity; a
phar maceuti cal agararmposuticabaght wositiomed Withic dha tavitpfof tHeecatderrnoaisingousi ng;
and a cap conprising,a top end and a bottom end, wherein the bottom end

i ncl udes a seali nga rtion that is in physical comunication with the open
end of the carristapcnsprizihg Dtapesid dritea bawdrh ¥end oWheriem thg bottemrar maceut i cal

agent; and a device associated with the system wherein the devjce produces
2 identifiable cUPPOAES 8GRI TNAE SR Lea CAG U RAMTONE 2. " The
system of claim 1,?@@@1ath@@amiQVh@@sim@to_ssﬁaufr@bdvﬁy goritapirgahki on of the
cap such that the device is able to come into contact with the surrounding

environment as theph?émlap%lﬂt'qu%&qrﬁga%nes into contact with the surrounding
environment. 3. JIi&icYSds8Blafld witin@shsteQfRiéIn tledssed pddubsy ad on defines

at | east one
identifiable current signature for communicating information.

2. The system of claim 1, wherein the device is secured to a top portion of
the cap such that the device is able to come into contact with the surrounding
environment as the carrier housing comes into contact with the surrounding
environment.
3. The system of claim 1, wherein the sealing portion defines at least one
channel that allows the cap to be pressure fitted into the open end of the carrier
housing.
4. The system of claim 1, wherein the device is secured to the bottom end
such that the device comes into contact with the surrounding environment after
the system is ingested and the cap separates from the carrier housing.
5. The system of claim 1, wherein the sealing portion is secured to the open
end of the carrier housing using an adhesive.
6. The system of claim 1, wherein the device comprises:

a frame;

a conductance control module secured within the frame for producing the

identifiable current signature representing the information;
a first material secured to the frame and electrically coupled to the
conductance control module; and
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channel that allows the cap to be pressure fitted into the open end of the
carrier housing. 4. The systemof claiml1l, wherein the device is secured to
t he bott owpenth/sowh t hat t he device conmes into contact WCTRSRé1e@/0%018¢ oundi ng
environnment after the systemis ingested and the cap separates fromthe
carrier housing. 5. The systemof claim1, wherein the sealing portion is
secured to the open end of the carrier housing using an adhesive. 6. The

system of cl ahMsdoondhRia@irial ts!é@uﬁt@vw%@qrmﬁém e@cfrrcanﬁﬁ,coap@anwi%@nce
control nodule secured within the frame for producing the identifiable

current si gnat urc@NfeHARRGANIIRYMEHEIS nf or mation; a first material secured to
the frame and,gbred i ftsh Yneﬁ i £ e é%% ﬁ%&%ﬁél%%éﬁ%ﬁt%@g n@‘f"ﬂdh-e anda
e an a cou

second material secured to t efra ectric to th
conduct ance contoosfugingunaterighandsalected tpmrgtiucreaae/pitage @ﬁ@ntlﬁlewﬁ%dfhd

material are Se%ﬁﬁa‘c\/ﬁtl’?&c@n&ﬁ’&m gpfpcting material and selected to produce
a

a vol tage potenti enin contdct with a conducting fluid. 7. A
phar maceut i ¢al daphareraceatinat Carringcorapitisigi ng t hat defines a cavity, wherein

the houst no ' BoliEs G aREReeRda0! B LANG] Rllng BRRELA HRARaRL | 0o

within the ca OUSI ng érin he“Carrier;
a cap conpri si ngand a dpseshehdind a bottom end, V\/nerel n the bottom end defi nes

at | east one channel for fitti ap_into .t enedo t he housi ng

7o seat i haC B ARl 't@as%ﬁh'gﬁﬁeacacvﬂvr%fn{“ecﬁ g e St g 5" F
the cap and for bpogshuyigighécarrieque current signature, wherein the current

control device congrlses a congucta ce control nodul e secure

frame for pro8FePf MPHSING &EPEN t?ingac togh end; eeein the b%tﬂi“§n§§%?%ﬁ power
source compri si ngldust bhethamie fordalttiRNthea:apanNEe BRkATdNl of iths Hbadiggltd T om one

anot her and each of the first material
seal the content of the cavity; and
a current control device secured to the cap and for producing a unique current
signature, wherein the current control device comprises:
a conductance control module secured within a frame for producing an
identifiable current signature; and
a partial power source comprising a first material and a second
material insulated from one another and each of the first material
and the second material electrically coupled to the conductance
control module, wherein the first material and the second material
are secured to the frame.
8. The carrier of claim 7, wherein the partial power source of the current
control device produces a voltage potential when the first material and the
second material are electrically coupled through a conducting fluid in contact
therewith and the voltage potential is used to activate the conductance control
module to produce the identifiable current signature.
9. The carrier of claim 8, wherein the current control device is secured to the
top end of the cap such that the current control device comes into contact with
the conducting fluid at about the same time that the housing comes into contact
with the conducting fluid and, hence, the current control device is activated upon
contact with the conducting fluid.
10.  The carrier of claim 8, wherein the current control device is secured to the
top end of the cap and wherein the carrier further comprises an over-cap
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and the second material electrically coupled to the conductance control
nodul e, wherein the first material and the second material are secured to
t he franmewogoi1ofiseregarri er of claim 7, wherein the parti CTASM0/03040 ce of
the current control device produces a voltage potential when the first
material and the second material are electrically coupled through a
conducting fluid in contact therewith and the voltage potential is used to

activate t %sﬁ%@u%aﬁm@ (69 BhY @k tHEREH, SudHothBf PRUSRI-EAS prlBAis donddet 87 cur r ent
signature. 9. The carrier of claim8, wherein the current control device is

Sedured +o PACONGHSRAIILE Wihdne SSTE: FONIREICVRE Lol envaEsADISSNES ce
cores i nt 0 AR askisul 1 bR SARELA hodiné Wi Infbadhellort e SAfE: 1d iR t hat

t he housing conmes into con he conducting f d and, hence, the
current cor@mPngeni @éadi @cty@tlon/azfemeup@m@tmpac@onmo! Hn@diée cﬁﬂﬁiddtetre% fluid.

10. The caréé@; é’b?ﬁérahd’ﬂgrth%‘ﬁh%létl rrngsr@t[urgontrol device is secured

to the top en he cap an erein the carrier further conprises an
over - capposl t.i onée aavegr Qf lodaimdh vdedeiofthe harrerdgonkolcdevideas sebwedvetheap

Prevent s COmRG ob i cABUERIAG, el heth EBAFIME! EhaL 6 cBhialPY] C°
Yy bet ween e Tt me of
i nt roduct i owmittothd barrcmdlmgalentnmmhmteait\er tioe waptis aedamed fram te bboudinge

conduct ance, contr le and. t del a |n ene at.i, 0

Cdent 11 abr oG BiaTE e GG SNl SusChRN Ao SRR e stEent ¢ ne
current condigmdtu@devi ce i s secured to the bottom end of the cap such that
t he current, control device .co nto gont act th the surroundin

et < omment 151 ey N et ISR teiy B 641 inglioks ot g ot P EBg i diesy i ng
the currentpgn ead ad@mélﬁodsrr@h@m@@kuQltﬁq@rbﬁgort@ﬂrﬁt itthe aﬂsérﬁeﬁdJQUMat
signature. 12. The carrier of claim7, wherein the cap includes a tapered

portion at DAARRIEE HRItORE aé%aﬂ%'%éem@eévﬁad.%@%t%eﬁ@bm%%e@%% at the

open end sugB chpad bk BECABRHS thePSbdr SRtPofhe nBBsiRg te8ed era'@dvgl and gl ued
t oget her thereby causing the cap to be secured into the open end of the

housi ng to Seal Teecasaen efyclaimg?, whereknine @ap isimeshanigally fite@i@ihe ePrRN cap is
mechani cal 'é(ndcbfttﬁ@ﬁoﬁé?né ﬂfsébtpﬁié&fm tﬁe%ugﬁgm ng to seal the cavity of
of clal m

t he housing. 14 e carrier 7 furt conprising a pharmaceuti cal
agent 14. The carrier of claim 7 further comprising a pharmaceutical agent
positioned within the cavity of the housing.
15.  The carrier of claim 7, wherein the apparatus has a composition that
imparts to the device a density that is greater than stomach fluid.
16.  Aningestible carrier for providing information associated with the ingestion
of a pharmaceutical product, the carrier comprising:

a dissolvable casing that defines a cavity, wherein the casing includes an
open end and a closed end and the pharmaceutical product is positionable
within the cavity defined by the casing;

a cap comprising a top end and a bottom end that includes a securing portion,
wherein the securing portion defines a plurality of channels that allow for
insertion of the cap into the open end of the casing; and

a current signature-production device associated with the carrier for producing
a current signature that represents the information associated with the
ingestion of the pharmaceutical product, wherein the device comprises:

a frame;
a conductance control module secured to the frame for producing the

current signature representing the information; and
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positioned within the cavity of the housing. 15. The carrier of claim?7,
wherein the apparatus has a conposition that inparts to the device a
density tweat2oiogsgreeat er t han stomach fluid. 16. An i nge®Cirhlseoioaeriuer for
provi ding informati on associated with the ingestion of a pharnmaceuti cal
product, the carrier conprising: a dissolvable casing that defines a
cavity, wherein the casing includes an open end and a closed end and the

phar maceuti cal prozﬁ'b\&értlélsp@\ﬁéﬂ lsb@rtabbemphiding Ma Lt eedar Aef inedcdw t he
casing; a cap conprising a top end and a bottom end that includes a

securing portion, mhé?aéﬁ?rtﬂtﬁ@cf‘sé&%ﬁ*“?ﬁjwp@@lﬂﬁ'% i@efficheaPngduginneal ANy obf
channel s that allow Wdu|ensﬁﬁérb91ntt%f leskt‘em%ﬂal' Bh@ th8EsRBRA rﬁQl‘éanf aT‘%:

casing; and a current signature-production device associated w
carrier for produci ng§eeuredrne ¢ framgnandipeparaigd byepr@@eqqngwtm 'inﬁfecﬁllahatl on

associated with the ?HG"vﬁte'rQH R hﬂﬁl EB@EP@&&H& p?@%lgg%%d\l/&lta e‘éﬂ&%{rﬁlap the

devi ce conpri ses: rane; a con ucta ce control € secC 0 the
frame for produci ng whenciher éist nsatgrialt ande the meesahtmatgrialharei alesinieaty on;

anda parti al pouer Suse, SRAPERSA Nand ik ShdTh idPhos SAGLRiACER Gt e

each electrically codpl'e & tond ce contro t he
first material and theltaspcpntdzntmit actlvatesathe secduaahdeo cotteol f madwe azrd
separated by a non-cgnduc ng mat eri al and wherein the partial power source
produces a voltage p &n the first material and the second

mat eri al ar7.el etHerdag@drlof cmnuulwd/hbfermu@tdwceoadethredgo fHeuiod end of A act
otential acti nduct ance con

therewith andth% voléa g ci’/qatest B th

modul e and $RERUENHRE AR HPWES cqntactpiiie eanqucling fyid At aPpytae SaiRe e inehe
device is sm@@@gldgtcgmtabg th@l@o@cﬂld:tlﬁé fllide cap such that the device contacts
t he conducting fluid at about the sane tinme that the casi n%acont acts the

conduct i ng 1§-ui dhegarriefy qaim, {6 whereip thg Aeviee ispRsitioNRd oRENG dRR erd Pk

posi tioned @B daBainkapn&tem t1Ré chhifr %ﬂm@@@m‘ﬂﬂ@é@hﬁ' ob@ﬁcé@ﬁééltﬂfneﬁbﬁrbw
conprises an over-cap positioned around the cap and secured to the cap,

such that tHe ¢AReANg §PCHERTS & the daPayputh that the over-cap causes a delay in
activation of the device by delaying contact between the device and the

conducting fluid and, hence, a delay in production of the current signature.

19.  The carrier of claim 16, wherein the device is secured to a bottom of the
securing end such that the device comes into contact with the conducting fluid
after the casing is dissolved to the point where the cap is released thereby
causing a delay in producing the current signature.

20. The carrier of claim 16, wherein the device is placed within the cavity
defined by the casing.

21.  The carrier of claim 16, wherein the carrier further comprises a filler
composition positioned within the cavity defined by the casing to prevent
movement of the pharmaceutical product and the device within the cavity defined
by the casing.

22.  The carrier of claim 16, further comprising a buoyancy altering apparatus
positioned within the cavity defined by the casing.

23.  The carrier of claim 16, wherein the securing portion is glued into the open
end of the casing.

24. The carrier of claim 16, wherein the securing portion is mechanically
secured the open end of the casing.
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activation of the device by delaying contact between the device and the
conducting fluid and, hence, a delay in production of the current

si gnat ur evO2910/0Bhws4carri er of claim 16, wherein the deviPC#/usgoemenuned to a
bottom of the securing end such that the device conmes into contact with the
conducting fluid after the casing is dissolved to the point where the cap
is released thereby causing a delay in producing the current signature. 20.
The carrierpof ciri cardé, ofvmgimen@ Wh@reﬂﬁh’e‘@ecbﬁn@p@ﬂ%ﬁ iWigrddsiird AedRYi ty
defined by the casing. 2 1. The carrier of claim 16, wherein the carrier
further codﬁ?ﬂ@é@eﬁdﬁﬁlhﬁﬁaﬂﬂﬂnp03|t|on positioned within the cavity defined
by the casing to prevent novenent of the pharmaceutical product and the
device within the cavity defined by the casing. 22. The carrier of claim
16, further conprising a buoyancy altering apparatus positioned within the
cavity defined by the casing. 23. The carrier of claim 16, wherein the
securing portion is glued into the open end of the casing. 24. The carrier
of claim 16, wherein the securing portion is nechanically secured the open
end of the casing.25. The carrier of claim16, wherein the securing portion
is pressure fitted to the open end of the casing.
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