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ingredient of interest or be a placebo, as desired.  By monitoring for 

communications, e.g., a current path associated with the ingestible event marker, 

accurate information regarding patient adherence with a prescribed 

pharmaceutical therapeutic regimen may be obtained.  Patient adherence data 

obtained with ingestible event markers holds great promise, both with patients 5 

who have been prescribed approved pharmaceuticals and with patients who are 

participating in clinical trials.  

[004] Ingestible event markers also hold promise in protocols that do not involve 

administration of a pharmaceutically active agent.  For example, ingestible event 

markers may be used to monitor an occurrence of interest, such as a mealtime, a 10 

symptom, etc.  As such, applications in which ingestible event markers may find 

use include dieting, monitoring patients for physiological symptoms of interest, 

and the like.  

 

SUMMARY 15 

[005] High-throughput ingestible event marker manufacturing systems are 

provided.  The systems include an assembly unit configured to stably associate 

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

manufacturing methods used to produce the products.  

[005a] According to a first aspect, there is provided a system comprising: an 20 

automated assembly unit configured to adhere an ingestible event marker 

identifier to a carrier to produce an ingestible event marker comprising the 

ingestible event marker identifier and the carrier, the ingestible event marker 

identifier comprising: an integrated circuit component configured to emit a 

conductive signal, a first electrode made of a first material positioned above the 25 

integrated circuit component, a second electrode made of a second material 

distinct from the first material positioned below the integrated circuit component, 

the first electrode and the second electrode configured such that upon contact 

with a fluid of a target site current runs through the integrated circuit component 

to cause one or more functional blocks in the integrated circuit component to emit 30 

the conductive signal; and, wherein the automated assembly unit comprises: a 

quality control unit comprising an operational detector configured to confirm an 

operation of the ingestible event marker identifier associated with the carrier in
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 the ingestible event marker, wherein the operational detector comprises a near 

field radio frequency device configured to confirm that the integrated circuit 

component is operational; and a means to adhere the ingestible event marker 

identifier at any one of inside, outside, on a surface of, or integrated with the 

carrier to produce the ingestible event marker. 5 

[005b] According to a second aspect, there is provided a method for producing 

ingestible event markers, the method comprising: assembling the ingestible event 

markers with an automated assembly unit configured to adhere an ingestible 

event marker identifier with a carrier, each of the ingestible event marker 

identifiers comprising an integrated circuit component comprising a first electrode 10 

made of a first material, a second electrode made of a second material distinct 

from the first material, wherein the first and second electrodes form a power 

source for the integrated circuit that is activated when the first and second 

materials contact an electrically conductive fluid, and wherein the automated 

assembly unit comprises a means to adhere the ingestible event marker identifier 15 

at any one of inside, outside, on the surface of, or integrated with the carrier to 

produce the ingestible event marker. 

[005c] According to a third aspect, there is provided a process for manufacturing 

an ingestible event marker that includes a pharmaceutical agent and an 

ingestible event marker identifier device, wherein the ingestible event marker 20 

identifier device is secured to the pharmaceutical agent, the process comprising 

the step of presenting the pharmaceutical agent in the form of a tablet to an 

automated assembly unit, wherein the automated assembly unit manufactures 

the ingestible event marker through the steps comprising: placing a determined 

volume of adhesive onto one surface of the tablet to produce an adhesive sided 25 

tablet using an adhesive delivery unit; and securing the ingestible event marker 

identifier device to the adhesive sided tablet to produce the ingestible event 

marker using a device delivery unit, wherein the ingestible event marker identifier 

device comprises an integrated circuit component comprising a first electrode 

made of a first material, a second electrode made of a second material distinct 30 

from the first material, wherein the first and second electrodes form a power 

source for the integrated circuit that is activated when the first and second 

materials contact an electrically conductive fluid. 
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[005d] According to a fourth aspect, there is provided a process for 

manufacturing an ingestible event marker from a pharmaceutical agent and an 

ingestible event marker identifier device, wherein the ingestible event marker 

comprises the ingestible event marker identifier device adhered with the 

pharmaceutical agent, using an automated assembly unit that includes a powder 5 

delivery unit, a compressing unit, and a device delivery unit, the process 

comprising the steps of: delivering a first portion powder form of the 

pharmaceutical agent to a tablet die of the automated assembly unit using the 

powder delivery unit; placing the ingestible event marker identifier device into the 

tablet die of the automated assembly unit using the device delivery unit, wherein 10 

the ingestible event marker identifier device comprises an integrated circuit 

component comprising a first electrode made of a first material, a second 

electrode made of a second material distinct from the first material, wherein the 

first and second electrodes form a power source for the integrated circuit that is 

activated when the first and second materials contact an electrically conductive 15 

fluid; delivering a second portion powder form of the pharmaceutical agent to the 

tablet die of the automated assembly unit; and compressing content of the tablet 

die using the compressing unit to form the ingestible event marker. 

[005e] According to a fifth aspect, there is provided a process for manufacturing 

an ingestible event marker from a pharmaceutical agent and an ingestible event 20 

marker identifier device comprising adhering the ingestible event marker identifier 

device in a capsule using an assembly apparatus that includes a first capsule 

portion delivery unit, a capsule assembler unit, an agent delivery unit, and a 

device delivery unit, the process comprising the steps of: delivering a first portion 

of a capsule using the first capsule portion delivery unit of the assembly 25 

apparatus; filling the first portion of the capsule with the pharmaceutical agent 

using the agent delivery unit of the assembly apparatus; placing the ingestible 

event marker identifier device into the first portion of the capsule using the device 

delivery unit of the assembly apparatus, wherein the ingestible event marker 

identifier device comprises an integrated circuit component comprising a first 30 

electrode made of a first material, a second electrode made of a second material 

distinct from the first material; and sealing content of the first portion of the 

capsule with a second portion of the capsule using the capsule assembler unit of 

the assembly apparatus. 
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BRIEF DESCRIPTION OF THE FIGURES 

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

signal amplification element according to an aspect of the invention.  FIGS. 1C to 

1G provide views of ingestible event marker  that include protective coatings  5 

[007] FIG. 2 provides a schematic of tablet assembly unit according to one 

aspect of the invention.  

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

aspect of the invention. 

[009] FIG. 4 provides a schematic of tablet assembly unit configured to employ a 10 

tablet precursor powder according to an aspect of the invention. 

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

made tablet precursors in accordance with the invention.
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WHAT IS CLAIMED IS:  

 

[Claim 1] 

 A system comprising: 5 

 an automated assembly unit configured to adhere an ingestible event 

marker identifier to a carrier to produce an ingestible event marker comprising the 

ingestible event marker identifier and the carrier, the ingestible event marker 

identifier comprising: 

  an integrated circuit component configured to emit a conductive 10 

signal, 

  a first electrode made of a first material positioned above the 

integrated circuit component, 

  a second electrode made of a second material distinct from the first 

material positioned below the integrated circuit component, the first electrode and 15 

the second electrode configured such that upon contact with a fluid of a target 

site current runs through the integrated circuit component to cause one or more 

functional blocks in the integrated circuit component to emit the conductive 

signal; and, 

 wherein the automated assembly unit comprises: 20 

  a quality control unit comprising an operational detector configured 

to confirm an operation of the ingestible event marker identifier associated with 

the carrier in the ingestible event marker, wherein the operational detector 

comprises a near field radio frequency device configured to confirm that the 

integrated circuit component is operational; and 25 

  a means to adhere the ingestible event marker identifier at any one 

of inside, outside, on a surface of, or integrated with the carrier to produce the 

ingestible event marker. 

 

[Claim 2] 30 

 The system according to Claim 1, wherein the automated assembly unit is 

configured to adhere the ingestible event marker identifier with the carrier using 

an adhesive. 
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[Claim 3] 

 The system according to Claim 1, wherein the ingestible event marker 

identifier includes an element that mechanically provides for adhering with the 

carrier. 

 5 

[Claim 4] 

 The system according to Claim 1, wherein the automated assembly unit is 

configured to print one or more components of the ingestible event marker 

identifier on a surface of the carrier. 

 10 

[Claim 5] 

 The system according to Claim 1, wherein the automated assembly unit is 

configured to produce the ingestible event marker identifier adhered to a carrier 

precursor. 

 15 

[Claim 6] 

 The system according to Claim 1, wherein the automated assembly unit is 

configured to apply a coating to the ingestible event marker identifier. 

 

[Claim 7] 20 

 The system according to Claim 6, wherein the coating is opaque and is 

configured to hide the ingestible event marker identifier adhered to the carrier. 

 

[Claim 8] 

 The system according to Claim 1, wherein the automated assembly unit is 25 

integrated with a packaging unit of the system. 

 

[Claim 9] 

 The system according to Claim 1, wherein the system comprises an 

element selected from the group consisting of: 30 

 an ingestible event marker manufacturing unit to manufacture ingestible 

event marker; 

 a quality control inspection unit to inspect the ingestible event marker; 
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 a programming device to program the ingestible event marker identifier of 

the ingestible event marker; 

 a signature element unit to associate a signature with the ingestible event 

marker; and 

 a packaging unit to produce packages associated with the ingestible event 5 

markers. 

 

[Claim 10] 

 A method for producing ingestible event markers, the method comprising: 

 assembling the ingestible event markers with an automated assembly unit 10 

configured to adhere an ingestible event marker identifier with a carrier, each of 

the ingestible event marker identifiers comprising an integrated circuit component 

comprising a first electrode made of a first material, a second electrode made of 

a second material distinct from the first material, 

 wherein the first and second electrodes form a power source for the 15 

integrated circuit that is activated when the first and second materials contact an 

electrically conductive fluid, and 

 wherein the automated assembly unit comprises a means to adhere the 

ingestible event marker identifier at any one of inside, outside, on the surface of, 

or integrated with the carrier to produce the ingestible event marker. 20 

 

[Claim 11] 

 The method according to Claim 10, wherein adhering the ingestible event 

marker identifier with the automated assembly unit comprises: 

 compressing the carrier with the ingestible event marker identifier. 25 

 

[Claim 12] 

 The method according to Claim 10, further comprising: 

 applying a coating on at least a portion of the ingestible event marker 

identifier. 30 

 

[Claim 13] 

 The method according to Claim 10, further comprising: 
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 printing to deposit one or more components of the ingestible event marker 

identifier onto at least a portion of the carrier. 

 

[Claim 14] 

 The method according to Claim 10, further comprising: 5 

 packaging the ingestible event marker. 

 

[Claim 15] 

 The method according to Claim 14, wherein the packaging the ingestible 

event marker further comprises: 10 

 bulk packaging multiple ingestible event markers. 

 

[Claim 16] 

 The method according to Claim 15, further comprising: 

 repackaging the bulk-packaged ingestible event markers. 15 

 

[Claim 17] 

 The method according to Claim 10, wherein the assembling the ingestible 

event marker with the automated assembly unit configured to adhere an 

ingestible event marker identifier with a carrier to produce the ingestible event 20 

marker comprises: 

 mechanically attaching the ingestible event marker identifier to the carrier. 

 

[Claim 18] 

 The method according to Claim 17, further comprising: 25 

 overcoating at least a portion of the ingestible event marker. 

 

[Claim 19] 

 The method according to Claim 10, wherein the assembling the ingestible 

event marker with the automated assembly unit configured to adhere the 30 

ingestible event marker identifier with a carrier to produce the ingestible event 

marker comprises: 

 inserting an ingestible event marker identifier into a carrier. 
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[Claim 20] 

 A process for manufacturing an ingestible event marker that includes a 

pharmaceutical agent and an ingestible event marker identifier device, wherein 

the ingestible event marker identifier device is secured to the pharmaceutical 

agent, the process comprising the step of presenting the pharmaceutical agent in 5 

the form of a tablet to an automated assembly unit, wherein the automated 

assembly unit manufactures the ingestible event marker through the steps 

comprising: 

 placing a determined volume of adhesive onto one surface of the tablet to 

produce an adhesive sided tablet using an adhesive delivery unit; and 10 

 securing the ingestible event marker identifier device to the adhesive sided 

tablet to produce the ingestible event marker using a device delivery unit, wherein 

the ingestible event marker identifier device comprises an integrated circuit 

component comprising a first electrode made of a first material, a second 

electrode made of a second material distinct from the first material, 15 

 wherein the first and second electrodes form a power source for the 

integrated circuit that is activated when the first and second materials contact an 

electrically conductive fluid. 

 

[Claim 21] 20 

 The process of claim 20, wherein the automated assembly unit further 

performs a step including placing a protective coating onto the ingestible event 

marker using a protective coating delivery unit. 

 

[Claim 22] 25 

 A process for manufacturing an ingestible event marker from a 

pharmaceutical agent and an ingestible event marker identifier device, wherein 

the ingestible event marker comprises the ingestible event marker identifier 

device adhered with the pharmaceutical agent, using an automated assembly 

unit that includes a powder delivery unit, a compressing unit, and a device 30 

delivery unit, the process comprising the steps of: 

 delivering a first portion powder form of the pharmaceutical agent to a 

tablet die of the automated assembly unit using the powder delivery unit; 
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 placing the ingestible event marker identifier device into the tablet die of 

the automated assembly unit using the device delivery unit, wherein the 

ingestible event marker identifier device comprises an integrated circuit 

component comprising a first electrode made of a first material, a second 

electrode made of a second material distinct from the first material, wherein the 5 

first and second electrodes form a power source for the integrated circuit that is 

activated when the first and second materials contact an electrically conductive 

fluid; 

 delivering a second portion powder form of the pharmaceutical agent to 

the tablet die of the automated assembly unit; and 10 

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

the ingestible event marker. 

 

[Claim 23] 

 A process for manufacturing an ingestible event marker from a 15 

pharmaceutical agent and an ingestible event marker identifier device comprising 

adhering the ingestible event marker identifier device in a capsule using an 

assembly apparatus that includes a first capsule portion delivery unit, a capsule 

assembler unit, an agent delivery unit, and a device delivery unit, the process 

comprising the steps of: 20 

 delivering a first portion of a capsule using the first capsule portion delivery 

unit of the assembly apparatus; 

 filling the first portion of the capsule with the pharmaceutical agent using 

the agent delivery unit of the assembly apparatus; 

 placing the ingestible event marker identifier device into the first portion of 25 

the capsule using the device delivery unit of the assembly apparatus, wherein the 

ingestible event marker identifier device comprises an integrated circuit 

component comprising a first electrode made of a first material, a second 

electrode made of a second material distinct from the first material; and 

 sealing content of the first portion of the capsule with a second portion of 30 

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