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—Electronic devices have been transforming biology and medicine over the past several generations.   ‘Bio-electronics’ highlights Abstract

that the world of electronics could be combined with biology and biotechnology. The major activities in the field of bioelectronics relate to 

the development of biosensors that transduce signals from the biological system to electrical signals at the bio-electronic interface.  A 

fundamental requirement of any bio electronic system is the existence of electronic coupling and communication between the bio 

molecules and the electronic supports. There are wide applications for bioelectronics as known in the present scenario like glucose sensors, 

pace makers, electronic brain wave machine, artificial limbs and foetal monitor etc., Bioelectronics is the future will implement painless 

cure in medical science and promises better prospects in various fields. Though it is still an infant in the eyes of technology, a lot has been 

achieved in a short span of time and has shown remarkable results. So indeed bioelectronics is a career of the future, and it promises a lot 

to the society and may become economical when they go into mass production. 

— Bioelctronics, medicine, pacemaker, sensors, glucose meter Keywords

 I. INTRODUCTION 

In the current scenario the boon of modern technology is Bioelectronics. It is the application of the principles of electronics to 

biology and medicine. Bioelectronic medicine is a new field but the hope and promise is significant. It is not an innovation but a 

revolution and holds the promise of treating a variety of diseases and illnesses.  From ancient ages, health issues have been a 

primary concern for humans. As the years rolled by, there have been various improvements in the field of medicine. The 

introduction of various advanced techniques, approaches and methods has seen great leaps in the field of medicine. Less or no pain 

in the approach to cure disease with minimum invasion and other effects with better results has led to people having more faith in 

modern medical sciences [1-4]. Treating human disease with electrical impulses dates back decades and now pharma is exploring 

the concept of electroceuticals to complement drug-based therapy. The harnessing of electrical stimulation to treat human disease 

dates back to the 19th century and the work of Guillaume Duchenne [5], who has been considered as the pioneer of 

electrophysiology. Every day, close to a billion people suffer from an inflammatory diseases such as rheumatoid arthritis, Crohn's 

disease, asthma, obesity, Alzheimer's, and lupus. They pump their bodies full of drugs and live their lives in constant fear of what's 

to come. When technology and medicine meet, everyone benefits.  

 II. APPLICATIONS OF BIOELECTRONICS  

The potential applications of bioelectronics are  

Artificial Pacemakers: 

A pacemaker is a small electrical battery operated device, fitted in the chest [6]. Newer pacemakers weigh as little as 28 grams. It 

is used to treat some abnormal heart rhythms (arrhythmias) that can cause heart to either beat too slowly or miss beats. Some 

pacemakers can also help the chambers of heart beat in time. It is a boon to patients by regulating their heart beats.  It may be used 

temporarily, such as after open heart surgery, or placed permanently, with a minimally invasive procedure. A pacemaker sends an 

electrical impulse to the muscle of the heart telling it when to beat. If one of the chambers of the heart is working improperly, the 

pacemaker can be attached there, or to multiple chambers if necessary. An implanted electronic pacemaker mimics the action of 

your natural pacemaker. Initially they weren't monitored electronically but eventually due to the development in the field of 

bioelectronics and biotechnology they work perfectly, have given life to thousands across the world, and make complex problems 

concerned with the heart simple.  
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About 3 million people worldwide are living with a pacemaker, and each year about 600,000 pacemakers are implanted to treat 

people [7]  

 

 Artificial limbs: 

People can lose all or part of an arm or leg for a number of reasons.  (a) Circulation problems from atherosclerosis or diabetes. This 

may demand an amputation.  (b)Traumatic injuries, including from traffic accidents and military combat. (c) Cancer (d) Birth 

defects. Bioelectronics is used to power them, control them, modify and manipulate their structure as per the needs. Thus the 

affected ones are given a second chance to live thanks to bioelectronics and its principles. Traditional leg prostheses usually attach 

to the wearer’s residual limb using a socket attachment. This socket puts pressure on the soft tissue of the leg, which can be 

uncomfortable, and can cause sores and blisters as well as infections.  

 

 The self-Monitoring Osseo Integrated Prosthesis (MOIP) solves these problems, and may allow the users to walk more naturally 

since there’s less discomfort [8]. In the recent research, a new way of prosthetic limb has been created which can be controlled with 

the help of   ultrasound and deep learning.  

 Blood glucose meter: 

It is a small, portable machine that's used to measure how much glucose (a type of sugar) is in the blood (also known as the blood 

glucose level). Patients with diabetes need to keep their blood glucose level in check. In clinical medicine, diabetes mellitus is one 

of the leading causes of death and disability in the world [9].Various blood glucose meters are available in the market that help 

patients to check their blood glucose in their own home instead of the olden days method of going to some centres and getting the 

blood glucose level checked. They give accurate readings with just a couple of drops of blood and there is virtually no pain in the 

entire process. Thus the patient can keep check the blood glucose level and this will keep the patient out of danger. For more than 

five decades, self-monitoring of blood glucose (SMBG) were considered as the gold standard tool to manage glycaemic status.  
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Laborious research [10] further led to the development of more and more advanced technologies such as continuous glucose 

monitoring and flash glucose monitoring. 

 

Biosensors: 

Biosensors in medical diagnostics has motivated scientists in development of biosensor technologies and innovating newer tools in 

time. These sensors have shown an enormous potential for applications in medical diagnostics and various industries like 

pharmaceutical, food, beverages, environmental, agricultural, and many other biotechnological industries [11].  Biosensors are 

attached to the body to monitor the body temperature and measure stress and strain in specific parts of the body. These biosensors 

are capable of detecting the target molecule in very small quantities and are considered to be great tool to detect disease at its initial 

stage and start the treatment early [12]. Sports coaches use biosensors to monitor the movements of players and later correct them 

accordingly so that they can play a better game with fewer injuries. Companies like Nike, Adidas, Puma, etc. use biosensors in 

combination with bioelectronics to improve and increase the efficiency of their products like shoes, sportswear etc. Sports coaches 

use biosensors to monitor the movements of players and later correct them accordingly. A miniaturized device of diagnostic 

importance is to integrate a single chip which is capable of analyzing one or several parameters including biomolecules, DNA, or 

RNA. The main technology that applies to development of lab-on-a-chip is microfluidics and molecular biotechnology [13]. 

 

 An implantable pressure and strain sensor made entirely of biodegradable materials which has the ability to monitor, in real time, 

the mechanical forces on tendons after surgical repair and helps the  rehabilitation programmes for the recovery of patients  has been 

reported by Clementine et al[14] 

Cancer treatment: 

Cancer is the worst fatal disease that could be identified by unique bioelectric signal and spot the tumour before it even starts to 

grow. The most fatal disease in the present world is cancer and cannot be cured completely if not detected at an early stage. If we 

could identify that unique bioelectric signal early on, we could spot the tumor before it even starts to grow. Even further, we can 

manipulate that bioelectric signal and stop the cancer altogether. This would happen by facilitating the flow of ions into and out of 
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the cells setting off a chain reaction that could alter the course of the disease. Reading these bioelectric signals could help identify 

and treat all kinds of conditions and possibly even re-grow limbs. Hyunjae Lee [15] reported multifunctional endoscope-based 

interventional system that integrates transparent bioelectronics with theranostic nanoparticles, which are photoactivated within 

highly localized space near cancer tumours or benign growths. The ability to access tumors at deeper and more complex anatomical 

locations with the implantable devices is highly promising for cancer treatment. Erkin Seker  reported [16] an illumination devices 

that are attached to an external near-infrared laser source to be used in conjunction with intravascularly administered gold nanorods, 

which heat up when exposed to the light. It is one way to eradicate tumors is to heat them while keeping the surrounding tissue cool. 

The author implanted it in the abdominal cavity of an orthotopic mouse model of ovarian cancer. However, one of the remaining 

challenges is to improve their selectivity and reduce the heating of healthy tissues that accumulate therapeutic nanoparticles. 

 III. RECENT ADVANCEMENTS 

Many bioelectronics devices have already came to market as wearable sensors which monitors  and gives information about our 

body. Google's recently announced contact lens that can monitor glucose levels is a perfect example, as are the much different 

iteration of LED tattoos. Some of these devices work in tandem with a smart phone or a computer, but scientists ultimately hope 

they will be able to operate autonomously, without wires or perhaps even batteries. The vision is ambitious. A little over a month 

ago, pharmaceutical giant GlaxoSmithKline announced a $1 million prize for innovation in the field of bioelectronics. They are 

looking for some genius scientists to build a miniaturized, fully implantable device that can read, write and block the body's 

electrical signals to treat disease. It sounds pretty incredible! This could bring us closer to a cure for anything from asthma to 

diabetes and potentially save millions of lives.  

 IV. CONCLUSION 

Evanescent and ingestible electronic devices could execute a critical role in the development of personalized healthcare. 

Bioelectronics will revolutionize our future especially in the field of medicine, improving and treating diseases at an early stage and 

help increase the rate of mortality and give us a better life to lead. Though it still is an infant in the eyes of technology, a lot has 

been achieved in a short span of time and has shown remarkable results. So indeed bioelectronics is a career of the future, and it 

promises a lot to the public, too, as electronics are so economical when they go into mass production. Medical advances in 

bioelectronics like in-vivo (inside the body) and in-vitro (outside the body) diagnostic and therapeutic devices, and implantable and 

disease-targeting drugs will create an an inevitable impact on our lives. These breakthroughs are largely based on emerging 

microtechnology and nanotechnology electronics. New tools with microrobotic grippers and tweezers will offer surgeons an 

unparalleled ability to operate on just about any part of the human body, no matter how small. Targeted drug delivery and analysis 

devices also are making great gains. 
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