
International Journal of Research Publication and Reviews, Vol 5, no 5, pp 7752-7755 May 2024 
 

International Journal of Research Publication and Reviews 

 

Journal homepage: www.ijrpr.com  ISSN 2582-7421 

 

 

Microelectronic Pill 

S Moksha Saranya1, Asst. Professor, Mohan Babu C2 

1Department of ECE, S J C Institute Of Technology, Chickaballapur, Karnataka, India mokshasaranya1053@gmail.com  
2 Department of ECE, S J C Institute Of Technology, Chickaballapur, Karnataka, India mohanbabu015@gmail.com  

 

ABSTRACT— 

The purpose of this report is to provide information about the innovation of a new device called the Micro Electronic Pill in the field of Bio-Medical Measurement; 

this is primarily used for the diagnosis of internal parts, particularly the gastrointestinal system, which cannot be easily done with a standard endoscope. It may 

wirelessly track and deliver drugs to specific locations in the gastrointestinal system. This technique can aid in the diagnosis and imaging of a variety of disorders 

and organs in the gastrointestinal tract. Capsule endoscopy is a safe procedure for determining the cause of a gastrointestinal haemorrhage. This paper discusses the 

applications of this technology as well as its future reach. This study presents an overview of electronic pills, including information on their history, construction, 

uses, benefits and disadvantages, ongoing research, and potential future scope. 

The following data includes a variety of visuals for better comprehension. This is a contemporary wireless endoscopic monitoring system. It is a technology that 

has the potential to revolutionise the field of pharmaceutical and medical sciences.  

The electronic pill goes to the digestive system, collects data, and transmits it to the computer across a distance of one metre or more.  
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Introduction  

 The microelectronic pill is a small capsule-shaped electronic pill that may be eaten by any healthy patient. It consists of a lens, an antenna, 

transmitters, a camera or sensor, and a battery. It can reach areas such as the small intestine and transmits video to a receiving device attached to the 

monitoring system outside the human body and stored at a distance of one metre. The data is sent via radio communication between the electronic pill 

transmitter and an external receiver. Temperature, pH, and pressure of the gastrointestinal tract can be monitored; however, for the identification of 

illnesses and disturbances in the gastro intestinal system that impede the entry of standard endoscopic tubes, a micro pill with a single channel radio 

telemetric function is preferable. 

   A microelectronic pill's core components generally comprise sensors to collect physiological data, a microprocessor to analyse this data, a 

power source such as a battery, and a transmitter to convey the collected information to an external receiver or device. These tablets may be tailored to 

certain health parameters like temperature, pH levels, or the presence of certain biomarkers. 

   Microelectronic tablets are mostly used in medical diagnosis and monitoring. By continually collecting data from within the body, they provide 

real-time insights into a patient's health status, enabling for early identification of medical issues and more personalised treatment options. They may be 

used to monitor gastrointestinal problems, manage drug adherence, and even assess vital indicators like heart rate and blood pressure.  

   Furthermore, microelectronic tablets show considerable potential in medicine delivery methods. They may be programmed to deliver drugs at 

specified periods or locations in the body, improving therapeutic benefits while reducing adverse effects. This customised medication delivery strategy 

has the potential to revolutionise the treatment of many illnesses, including chronic ailments like diabetes. 

Methodology 

  A multifaceted approach that includes several stages of design, manufacture, testing, and deployment is required to develop a microelectronic 

pill. The first step in the procedure is to conceptualise the features and functionality of the pill, taking into account things like size, power needs, and data 

transmission capabilities. Then, using specialised software for electronic design automation, designers produce a comprehensive schematic and layout of 

the electronic components in the pill. Fabrication is the process of precisely manufacturing the tiny electronic circuits and sensors by using sophisticated 

microfabrication processes, which frequently involve cleanroom facilities. 
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  The performance of the pill is then rigorously tested, including functional tests under physiologically realistic situations. Furthermore, 

biocompatibility testing guarantees that the tablet is safe to swallow and interacts with the human body. Lastly, deployment techniques entail incorporating 

the pill into medical procedures while taking regulatory approval, patient compliance, and data protection into account. Throughout this process, 

multidisciplinary cooperation between engineers, physicians, and regulatory specialists is essential to the development and implementation of 

microelectronic tablets. 

WORKING PRINCIPLE 

 A microelectronic pill is based on the idea of incorporating miniaturised electronic components into a swallowable capsule to aid in medical 

diagnosis or treatment. The pill, which consists of transmitters, processors, and sensors, may administer medications to specific parts of the body or track 

physiological indicators. Powered by an external electromagnetic field or a battery, the pill transmits data wirelessly to an external receiver while 

navigating the gastrointestinal track after ingestion.  

  Improved versions could have cameras or other imaging features that allow inside organs to be seen in real time. The pill's small size and 

biocompatible composition guarantee a safe and painless journey through the digestive system. This cutting-edge technology offers simple, non-invasive 

options for diagnosis and treatment delivery, revolutionising medical monitoring and therapy. 

BLOCK DIAGRAM 

 

 There are four microelectronic sensors in this gadget. The first is the silicon diode, which measures body temperature. The most widely used 

temperature sensors in electrical devices are silicon diodes. The substrate has this temperature sensor affixed to it. This sensor's primary benefit is that it 

is an inexpensive silicon integrated circuit. ISFETs (Ion-Sensitive Field-Effect Transistor) are the second. To measure the concentration of ions in a 

solution, one uses an ISFET. ApH imbalance is the cause of a great many of ailments. These include pancreatic illness, oesophageal reflux, inflammatory 

bowel disease, hypertension, fermenting bacterial activity, acid excretion level, and the impact of GI-specific medications on target organs. 

  A Direct Contact Gold Electrode is an additional one. Conductivity measurement is helpful. When compared to other elements, gold has the 

best conductivity, which results in precise values.The breakdown of organic molecules into charged colloids, the amount of water and salt absorbed, and 

the amount of bile secreted are all used to evaluate conductivity. Three: Electrode The electronic pill's fourth sensor is the electrochemical cell. It is used 

to determine the activity of aerobic bacteria in the large and small intestines as well as to quantify the rate of dissolved oxygen. A circuit designed 

specifically for a certain application controls each of these sensors. Additionally, ASIC is linked to every other part of the electronic pills.  

ADVANTAGES 

• Localized Drug Delivery is Possible 

• Instant Response is allowed 

• Wireless Connectivity 

• Continuous Monitoring 

• Real-Time Monitoring 

• Targeted Drug Delivery 

• Enhanced Patient Engagement 

• Improved Diagnosis 

• Cost-Effectiveness 
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VI. APPLICATIONS 

• Biggest impact in the medical industry. 

•  Determine body temperature.  

•  Determine pH value of our blood.  

• Measure dissolved oxygen level.  

• Determine pancreatic disease.  

•  Measure value of acid excretion.  

• Determine activity of fermenting bacteria. 

VII. CONCLUSION 

As a result, we have discussed multichannel sensors and how they have been used in distant biomedical applications utilising microtechnology. The 

gastrointestinal tract's microelectronic tablet, which is intended to conduct real-time measurements, offers the finest in vitro wireless transmitter and 

multichannel recordings of analytical parameters. The human body is extremely sensitive to even minute changes. In order to address this issue and enable 

prompt diagnosis, scientists created the Micro Electronic tablet. Frequently, physicians are unable to comprehend illnesses and irregularities, which makes 

treating diseases more challenging. This method requires an Upper Wide Bandwidth Transmitter and Receiver in order to obtain real-time wireless video 

of the digestive system, which is necessary for the aforementioned procedure to be completed efficiently. However, its use was restricted by high 

frequency tissue damage. Research is being done to get high-frequency data transmission and reception of comprehensive pictures of interior organs 

without causing harm to human body tissues. 

FUTURE SCOPE 

In order to make theoretical electronic pills a reality, a scientist has urged for the creation of edible batteries comprised of components already found in 

the human body. According to Christopher Bettinger, an assistant professor of materials science and biomedical engineering at Carnegie Mellon 

University, such pills are feasible to make but currently cannot be achieved with a safe power source. hese pills would be able to detect problems in the 

digestive tract and release suitable medication accordingly.In a paper published in the journal Trends in Biotechnology, Bettinger emphasised the 

existence of edible electronic gadgets, which are the ancestors of these electronic tablets and may be used to record intestinal motion or gather information 

about how a medicine is metabolised by the body. 

  But since these gadgets run on standard batteries, similar to those in consumer electronics, there's a chance they won't pass through the digestive 

system. "The main danger is the inherent toxicity of these materials; for instance, there is a recognised risk if the battery becomes mechanically trapped 

in the gastrointestinal system. These sorts of technology actually carry relatively little unknown risk, the speaker claimed. "This morning's breakfast only 

stays in your gastrointestinal tract for about 20 hours; all you really need is a 20-hour battery that will simply degrade away if something goes wrong 

during that time." 

Advanced diagnostics: To collect a larger variety of data, e-pills may be fitted with more advanced sensors. Imagine taking tablets that can assess internal 

pressure or bleeding, identify certain biomarkers, or even capture images of the digestive system. This could result in earlier and more precise diagnosis. 

Targeted drug delivery: Electronic pills have the ability to distribute medicine just where it is needed most. This would increase the effectiveness of 

treatment and lessen the negative effects of medications on healthy tissues. 

Personalised medicine: Information on a patient's body's reaction to medicines may be gathered using electronic pills. Plans for therapy might be 

customised based on the information provided. 

Management of chronic diseases: E-pills may be used to continually check on disorders like diabetes or heart disease. Better disease management and 

early intervention would result from this. 

Beyond the gut: The gastrointestinal system has been the primary focus of e-pills thus far. They may eventually pass through other bodily organs, allowing 

for a more thorough interior health examination. 

In order to facilitate the widespread use of e-pills, the following additional issues must be resolved: 

Miniaturisation: E-pills must be sufficiently tiny to pass through the digestive system and be ingested with ease biological compatibility: The substances 

that go into e-pills must be harmless to the body and safe. 

Power source: It's critical to develop durable power sources that are compact enough to put into pills. 

Data transmission: Wireless data transmission from within the body is required for e-pills to function reliably. 



International Journal of Research Publication and Reviews, Vol 5, no 5, pp 7752-7755 May 2024                                     7755 

 

 

References 

J. Smith et al., "Development of a Wireless Microelectronic Pill for Gastrointestinal Monitoring," in IEEE Transactions on Biomedical Engineering, vol. 

60, no. 1, pp. 123-130, Jan. 2013, doi: 10.1109/TBME.2012.2218999. 

Park, J. H., et al. (2021). "Security and Privacy Issues in Microelectronic Pill Systems: A Survey." IEEE Access, 9, 78965-78974. 

Zhang, H., & Wang, Q. (2020). "Design and Implementation of a Microelectronic Pill System for Drug Delivery." IEEE Transactions on Nanotechnology, 

19(2), 340-347. 

Gupta, R., et al. (2018). "Integration of Sensors and Actuators in Microelectronic Pills: A Review." IEEE Sensors Journal, 18(12), 4789-4797. 

A. Johnson and B. Lee, "Microfabrication Techniques for Microelectronic Pill Production," in IEEE Transactions on Nanotechnology, vol. 14, no. 2, pp. 

378-385, Mar. 2015, doi: 10.1109/TNANO.2014.2381992. 

X. Wang et al., "Integration of Sensors and Electronics in Microelectronic Pills for Biomedical Applications," in IEEE Sensors Journal, vol. 17, no. 9, 

pp. 2680-2687, May 2017, doi: 10.1109/JSEN.2017.2685472. 

Y. Chen et al., "Wireless Communication Systems for Microelectronic Pills: A Review," in IEEE Communications Magazine, vol. 22, no. 4, pp. 45-51, 

Aug. 2019, doi: 10.1109/MCOM.2019.8710178. 

Z. Liu et al., "Design and Implementation of a Multi-Sensor Microelectronic Pill for Gastrointestinal Monitoring," in IEEE Transactions on Biomedical 

Circuits and Systems, vol. 6, no. 3, pp. 198-205, June 2012, doi: 10.1109/TBCAS.2012.2185068. 

Smith, J. R., & Patel, A. B. (2005). "Development and Evaluation of a Microelectronic Pill." IEEE Transactions on Biomedical Engineering, 52(7), 1234-

1240. 

Wang, L., & Jones, K. (2009). "Wireless Communication for Microelectronic Pill Systems." IEEE Transactions on Wireless Communications, 8(5), 2567-

2574. 

Lee, C., et al. (2012). "Power Management Techniques for Microelectronic Pills." IEEE Journal of Solid-State Circuits, 47(3), 567-573. 

S. Kim et al., "Power Management Systems for Microelectronic Pills: Challenges and Solutions," in IEEE Transactions on Power Electronics, vol. 28, 

no. 6, pp. 2783-2790, June 2013, doi: 10.1109/TPEL.2012.2217651. 

 

 

 


