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For an outsider, healthcare can be something out of movies or TV shows. A 

doctor diagnoses a patient at the last possible minute in obviously a very 

dramatic way with deep music and tearful smiles all around with no real 

indication of the work behind a real diagnosis. Real life though, is very different. 

The procedure starts from right when the patient enters any sort of healthcare 

facility. Entering and protecting patient data involves technology. Once the 

patient goes to the required department, more technology, which can be 

complex, is involved. A fever? Thermometer. Broken bone? X-ray. Chest pain? 

ECG. The diagnosis of an illness is done all throughout the patients visit to the 

hospital. Every step involves engineering. It wouldn t be too farfetched to say 

that medicine would not be where it is without engineering.  

My journey so far in biomedical engineering, while sometimes strenuous, has 

brought about a different perspective in life. I have learnt the value of a small 

Rs.10 fuse, which in turn taught me the value of life. Pushing ahead and having 

sometimes slightly crazy ideas has brought this field where it is and joining it is 

definitely one of the best decisions I have ever made.  

This magazine is a medium for students to bring to light the topics that 

fascinate them. It provides insight into a world that is expanding every single 

day. I would like to thank The Department of Biomedical Engineering for the 

unending support and motivation. It gives me great pleasure to announce the 

release of the 9th edition of Biomed Chronicles: Uniting Medicine and 

Engineering. 

Happy reading! J 

 

Editor-in-Chief, 

Sabahat Shaikh  
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Jaunsen Thomas Andrews 

Taking a trip down memory lane, it s 

astounding how Biomedical 

engineering has influenced the 

healthcare industries. In the 

beginning, Biomedical engineering 

clawed its way into warfare for medics 

to address immediate cases where a 

soldier would be injured or when 

he/she is on the brink of death. 

Warfare which was centred on 

strategy and the number of soldiers 

active for duty took a huge turn with 

the inclusion of technology and 

information. Governments started 

pouring money into research to 

develop drugs to enhance the physical 

capabilities of the user, but the data 

acquired was too inclusive since the 

simulation wouldn t provide 

instrumental data, when a militant 

would be in actual combat. Hence 

Exoskeletons came into the picture. 

Exoskeleton in its most basic term 

means to have an external skeleton 

system supporting and protecting the 

body.  In the beginning exoskeletons 

were used to rehabilitate those people 

who had suffered a trauma or those 

with paraplegia (Rewalk & Rex 
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Exoskeleton). Soon scientist where 

driven to think of the endless 

possibilities it would serve those 

working in hard labor (Ninja PLN -

31), and in warfare (Revision 

PROWLER). Exoskeleton plays a 

nominal role because it meant that a 

single soldier can do the work of 2-3 

other soldiers. The computational 

systems within the exoskeletons are 

miles ahead in assessing a particular 

predicament within its boundaries, 

also it is able to inform the user about 

appropriate counter measures. 

Exoskeletons such as KURATAS 

proves this fact since it has features 

such as thermal sensing, auto locking 

along with an arsenal of its own to 

face enemy threat. 

Powered exoskeletons such as these 

are growing tremendously day by day 

due to the ability to intervene in 

situations where transportation in 

certain terrains of the battlefield 

would be tough to traverse for normal 

transportation vehicles or when 

infiltration needs to be discrete. 

Considering an example, whether it 

be for reconnaissance or for combat 

such as the PROWLER by Revision, 

the possibility of augmenting the user 

to be much more agile and tackle the 

problem of muscle fatigue during a 

certain particular mission cannot be 

considered as trivial. The PROWLER 

is designed in such a way that the 

motor attached to the knee negates 

the load which is applied from the 

upper body which would most 

commonly house the KEVLAR 

(Bulletproof vest), grenades, pistols 

with its holsters etcetera. Because of 

this reason, PROWLER is receiving 

global attention.  

With that being said, there are 

problems associated with exoskeleton 

such as the fact that the hardware 

components of these machines are 

directly exposed to the environment 
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when the user in under a lot of fire 

when he s behind enemy lines or in 

combat. Any damage to these parts 

would be devastating to the user. 

The cost of these machines are 

absolutely abysmal. Energy or power 

for these powered exoskeletons is also 

a problem as designing a battery 

which operates with high efficiency is 

yet to cross path with the exoskeleton 

technology. That being said we, the 

biomedical engineers, have only 

scratched the surface when talking 

about exoskeletons and one day even 

the KEVLAR vest will be replaced 

with subdermal armor. Therefore 

next time you see an Ironman suit, 

remember, I TOLD YOU SO!
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Palak Agarwal 

Have you ever met anyone with an 

artificial limb? Odds are that you 

haveÊwithout even knowing it. 

Modern prostheses work so efficiently 

and look so convincing that it is very 

hard to know if someone is wearing 

it. People with prosthetic legs can 

climb stairs, walk, swim, and run as 

well as they would have done with 

their natural limbs. Recently, an 

article was published on August 23, 

2016 in eLife, which said that 

research has made its way towards 

advances in retinal prostheses.  

A major therapeutic challenge, the 

retinal prostheses has been under 

development during the past ten 

years. Though it supports the blind 

subjects to perceive light signals, but 

the image restored is still far from 

being clear.  By comparing in rodents 

the activity of the visual cortex 

generated artificially by implants 

against that produced by "natural 

sight", scientists have identified two 

factors that limit the resolution of 

prostheses.  Based on these 

conclusions, they were able to 

improve the precision of prosthetic 

activation. These efforts thus open 

the way towards retinal advancement 

which will improve the quality of life 

of patients living on prosthetics. 

A retinal prosthesis comprises of 

three elements: a camera -inserted in 

the patient's spectacles, an electronic 

microcircuit, which transforms data 

from the camera into an electrical 

signal and a matrix of microscopic 

electrodes, implanted in the eye in 
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contact with the retina. This 

prosthesis replaces the photoreceptor 

cells of the retina: like them, it 

converts visual information into 

electrical signals which are then 

transmitted to the brain with the help 

of the optic nerve. It can treat the 

impaired vision caused by a 

degeneration of retinal 

photoreceptors, only if the optical 

nerve has remained functional. 

Equipped with these implants, 

patients who could not see at all can 

now see things, but in the form of 

light spots. Unfortunately, at present, 

the light signals perceived are not 

clear, but pixelated, and thus aren t 

enough to recognize faces, read or 

move about independently. 

To understand the resolution limits of 

the image generated by the 

prosthesis, and to find ways of 

enhancing the system, the scientists 

carried out a large-scale experiment 

on rodents. They compared the 

response of the visual system of 

rodents to both natural visual stimuli 

and the ones generated by the 

prosthesis. 

Their work 

showed that 

the 

prosthesis 

activated the 

visual cortex 

of the rodent 

in the right 

spot and at 

ranges 

comparable 

to those 

which were obtained under natural 

conditions.  However, the extent of 

the activation was much too great, 

and its shape was too lengthy.  This 

happens because there are two 

different phenomena which takes 

place at the level of the electrode 

matrix. Firstly, there is accumulation 

of electrical flow: the thin layer of 

liquid found between the electrode 

and the retina passively diffused the 

electrical stimuli to the nerve cells 

which were placed closer. Secondly, 

the scientists observed undesirable 

activation of retinal fibers lying close 

to the cells that were initially meant 

for stimulation. 

Provided with this information, they 

were able to improve the properties 
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of the in terface between the 

prosthesis and retina, with the help of 

specialists. Together, they were able 

to generate less diffusible currents 

and significantly improve artificial 

activation, and hence the functioning 

of the prosthesis. 

The study to cover the different 

positions, types and intensities of 

signals, and the clinical problems 

encountered, in inserting the implant 

and recording the images generated 

in th e animal's brain, makes sure to 

open a wide range of advancements 

in retinal prostheses for humans. 

Prosthetics is not just limited to limbs 

and hand. There is voice prostheses, 

breast prostheses, dental prostheses, 

cochlear prostheses, cardiac 

prostheses and then there is visual 

prostheses. Today in this world, there 

is a replacement for everything. 

Prosthetics are among the world's 

truly great inventions: by boosting 

independence they boost confidence 

and both these things intensely 

improve quality of life. 
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Often seen walking around campus with his 

wife and interacting with students, Dr. 

Gopalakrishna Prabhu has been termed the 

celebrity of Manipal. With his social media 

interactions and proactive efforts to bring MIT 

to the top of the charts, the Director has gained 

immense popularity amongst the students, 

parents and faculty members. His openness to 

ideas and different approach, even though 

sometimes slightly unconventional, has 

catapulted Manipal Institute of Technology into 

a more open and socially active platform. We sat 

down with him to know more about what made 

Dr. G K Prabhu the man that he is today.  

Q) The most important moment of a student s life is when he/she has to decide 

what to do after 12th. What happened during yours? 

When I was in the 11th there was a lot of confusion in the family. I was an 

academically strong student so everybody thought there were two courses I could 

look at, medicine and engineering. I decided to opt for both so that I could decide 

later. It might not be the correct thing to do but the situation was such that this 

was required. So I chose both and unfortunately did well in both exams. I got 

listed in engineering as well as medicine.  

Q) How did you make the choice of going ahead with engineering? 

Because I got both seats the confusion increased. Everybody came up with their 

own opinions and views without looking at my inclination. Finally I discussed it 

with my mother and she thought that I might not be a good doctor since I had a 

phobia of blood. She had observed that right from my childhood and felt that I 
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should never hurt someone. I took her advice and went for engineering and did 

Electronics and Communication and came to Manipal as a faulty member. 

Q) How did the idea of Biomedical Engineering come into your mind? 

When I came to Manipal, M. Tech in Biomedical Engineering had just started. 

Since there was no google at that time, I did not know much about it. Fortunately 

I found a book in the library which told me that it was a marriage between 

engineering and medicine. So I discussed it with some teachers and found out 

that this branch helps solve problems in medicine using engineering. This 

interested me and I enrolled myself in M. Tech and that was actually the second 

batch! The coordination with KMC and seeing equipment s like ultrasounds, heart 

lung machines, inspired me a lot. 

Q) What about education after M. Tech? 

I found out that some IITs were working on Biomedical Engineering and I tried 

for around 2-3 years to get into IIT Kharagpur, IIT Madras. In the 3rd year I got 

admission into IIT Madras and there it was not under electronics but under 

applied mechanics. So, I joined for my PhD in 1997 and worked in Image 

Processing and Biomechanics. It was very satisfactory because the equipment I 

produced is still being used and it is patented. 

Q) What do you think about the current biomedical engineering situation in India? 

I think we try to do more high tech things than focusing on basics. Sure, we are 

not doing charity but when we look at how much a person has to spend per day 

for a trivial matter, it puts things into perspective. We are trying to do 

sophisticated things but how many people can afford that? In my opinion, if we 

want to grow in India, we must go to the base of the pyramid. There is a very 

good book called ¬The Business at the Base of the Pyramidº which helps in 

understanding this ideology.  So if we try to do things more cost effectively and 

design such instruments for people at the base of the pyramid, we will be able to 

proceed with leaps and bounds. 

Q) How do you think this can be implemented? 
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I think there is a lot of scope especially in rural India. I think Biomedical Engineers 

should jump into the area of health screening. What I mean to say is, in the rural 

set up patients come to the tertiary hospital only to say that they are okay. For 

example, for pregnant women there are routine checks over the 9 months. This 

lady from the rural area has to come to the tertiary hospital and then she will be 

lost there. Just for a routine check up she has to go all the way and in this process 

she loses a day of work, somebody has to accompany her, and the transport system 

is bad too. The stress level will increase. So if in the maternity home a small 

device is available, it will help in the long run. A low cost device must be available 

at the rural set up. Another thing is an IT link must be set up so that the load on 

tertiary hospitals is also reduced. All said and done, the field has grown massively 

in India.   

Q) What advice would you like to give to your students? 

It is always good to have extra skills that go outside the curriculum. Approach the 

teachers more and if that is not possible then the student must take extra initiative 

to increase their skills. The second thing is understand the problem to its core. 

Look for a completely different and cost effective solution. 
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Prat heeksha Rao I K 

Robotics is a field which even today, 

fascinates engineers worldwide. Over 

the years a lot of developments took 

place in this field and its 

subcategories. Soft robotics is one 

such field. Often Soft robotics 

(Biomimicry) and Bio inspired 

robotics are misunderstood. 

Biomimicry is emulating nature while 

bio inspired robotics is developing 

designs that are inspired from nature 

but simpler than it is observed in 

nature. Due to their simplicity and 

safe physical contact with the living 

tissues (owing to their softness), soft 

robots are often preferred over hard 

robots. But the soft structure of these 

robots makes it too difficult to model 

and control.  

There was a major breakthrough in 

this field when a team of Harvard 

University researchers developed the 

first autonomous, untethered entirely 

soft robot. This soft robot is 

nicknamed as the OCTOBOT, and is 

made by a combination of embedded 

3D printing, molding and soft 

lithography.  

Inspired by the octopus, this robot 

has no rigid components. In this 
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robot, hardware components are 

completely replaced by soft robotic 

system. 

This pneumatic based robot is made 

of silicone rubber and is powered by 

gas under pressure. A reaction inside 

the bot catalysed by Platinum 

transforms a small amount of 

Hydrogen peroxide into a large 

amount of gas (oxygen). This oxygen 

is used to power the movements of 

the robot and therefore it flows into 

the octobot s arms and inflates it like 

a balloon. So it initially flaps 4 of its 

arms while the other 4 are lowered 

and then the motion is reversed. The 

reaction is controlled with 

microfluidic logic circuit which 

contains series of valves with 

feedback. This is a soft analogy of 

electronic oscillator and directs the 

flow of fuel. The Octobot currently 

runs for up to 8 minutes on 1millilitre 

of fuel. 

This research was led by Robert 

Wood, the Charles River Professor of 

Engineering and Applied Sciences 

and Jennifer A. Lewis, the Hansjorg 

Wyss Professor of Biologically 

Inspired Engineering at the Harvard 

John A. Paulson School of 

Engineering and Applied Sciences 

(SEAS). Currently the octobot is not 

designed to perform any particular 

task. Right now researchers are 

working to add sensors, which allows 

object detection and help Octobot 

navigate accordingly and also perform 

more complex tasks. 

The application of robotic technology 

in the field of surgeries is rapidly 

advancing. Robotic surgeries are 

preferred these days due to their 

stability, precision and dexterity. 

Furthermore, soft robots add an 

additional advantage to this, since 

they have the capability to wiggle 

their way into the deepest surgical 

locations.  The idea of soft robotics 

could revolutionize the way humans 

interact with machines. Even though 

Octobot is not designed to perform 

any particular task, this new approach 

for autonomous soft robots will surely 

inspire roboticists worldwide to 

develop robots that are capable of 

performing more complex tasks.  
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Sabahat Shaikh 

According to recent surveys more 

than 70 percent of medical equipment 

sold in India is imported from outside 

the country. India s medical 

equipment marketÊvalued at US$2.7 

billion in 2008Êis Asia s fourth 

largest (behind Japan, China, and 

South Korea) and has been 

witnessing double digit growth rates 

in recent years even with the large 

amount of imports. Deloitte was 

quoted to have said, ¬India s 

healthcare system is paradoxical - on 

the one hand, it boasts of ¢best in 

class  healthcare delivery attracting 

medical tourists from across the 

world, and on the other, it is 

characterized by a near absence of 

accessible, affordable quality health 

services for a large part of its 

population.º This issue goes much 

deeper than just a paradox. India 

faces a massive problem in not just 

diagnosis and therapy but also in 

disinfection of medical devices, 

control    of conception and disposal 

of medical wastes. A new draft policy 

being issued by the Department of 

Pharmaceuticals plans to boost local 

manufacturing and regulate prices for 

surgical instruments, implants and 

diagnostic equipment.  

A crucial place where medical 

technology is lacking is the rural 

India. Many forward minded 

individuals are coming forward to 

find out solutions to such problems 

taking into consideration factors like 

availability, cost and societal outlook. 

·One third of women who have 

surgical treatment in rural India lose 

their lives because of the absence of 

proper anesthesia. A group of 

innovators called Nitro Boosters came 

up with an effective solution using 

the fertilizer factories in rural areas. 

The nitrous oxide (anesthetic) 

produced from the byproducts of the 
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fertilizer industries is of high purity. 

The team is currently trying to take 

the initiative forward. 

·Majority of children born in rural 

areas with hearing disabilities are 

rehabilitated very late due to 

unreliable screening techniques. This 

leads to less effectiveness of 

treatment. To create a more effective 

screening for new-borns, a 12 

member team worked on Project 

Awaaz. As explained by the team, 

¬The idea/technology involves a 

digital and medical electronics 

application where motion sensors and 

IR sensors (embedded in a blanket 

and cap with an eye piece) accurately 

assess the baby s eye and body 

movements within two seconds of 

response to a sound stimulus. They 

communicate this objective 

information to a software application 

that will be inst alled in a mobile 

phone/tablet. And analysis of the 

baby s responses to provide an 

objective red or green response 

(Deaf/No Deaf) to the health worker 

using this app.º Frugal approaches to 

innovation are particularly critical in 

the Indian healthcare technology 

industry to make modern care 

accessible, available and affordable to 

all specially those most unlikely to 

afford it. A biomedical engineer s role 

is profound in our society as technical 

knowledge can be applied in every 

field of medicine. The world can only 

achieve greater heights with a sound 

healthcare system in place and this 

can be achieved by broadening our 

minds and leading to greater 

innovations.  
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Sai Spandana Chintapalli

What is augmented reality? 

For some of you, it might sound 

similar to virtual reality where you 

present your senses with a computer 

generated virtual environment (a 3-

dimensional computer generated 

environment that can be interacted 

with in person). Unlike virtual 

reality, augmented reality uses the 

environment around you and 

overlays new information on top of 

that. 

Noun: augmented reality 

A technology that superimposes a 

computer-generated image on a 

user's view of the real world, thus 

providing a composite view. 

The past decade has seen an 

increasing number of commercial 

products and applications which 

were technologized  

keeping augmented reality in mind. 

In a world where our every need has 

to be catered to at the snap of one s 

finger, this innovation has not just 

become a requirement but a 

necessity. To better understand its 

function take an example of the 

recently developed gaming app by 

Niantic, Inc. ²Pokĉmon GO. From 

all the YouTube videos about the 

newest game in town and the 

humongous amount of publicity that 




