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PROGRAMMES OFFERED


B.E. Biomedical Instrumentation Engineering (since 1996)



M.E. Medical Electronics (since 2010)



B.Voc Medical Equipment Technology (since 2014)



Ph.D. Biomedical Instrumentation Engineering (since 2017)

DEPARTMENT OF BIOMEDICAL INSTRUMENTATION
ENGINEERING
Vision of the Department
“To achieve excellence in imparting education, developing technical skills among women and to
be recognized as a research-driven department in the field of Biomedical Instrumentation
Engineering”

Mission of the Department
 To provide educational opportunities to the rural women and prepare them for a productive
career in the discipline of Biomedical Instrumentation Engineering

 To be the driving force in creating engineering knowledge and novel biomedical technology
that improves human condition

 To address the major concerns of our society through quality education and new teaching and
learning methodologies

 To prepare the students to be the next generation leaders and entrepreneurs to advance the
field of Biomedical Instrumentation Engineering with societal concern

Programme Educational Objectives
Biomedical Instrumentation Engineering graduates will be able to:
PEO 1: Define, establish, and lead the emerging discipline of biological engineering, to address
the societal challenges and opportunities.
PEO 2: Provide students with an education that combines rigorous academic study and the
excitement of discovery with the support and intellectual stimulation of a diverse campus community.
PEO 3: Develop skills such as innovation, creativity, adaptability, and critical thinking ability
to solve problems in the biomedical industry, medicine, academia, and consulting.
PEO 4: Inculcate leadership skills in their chosen fields so that they will function effectively in
multidisciplinary team environments and communicate to a variety of audiences, and enhance
their ability to make decision that is socially and ethically responsible.
PEO 5 :Develop in each member of the Biomedical Instrumentation Engineering department the
ability and passion to work wisely, creatively and effectively for the betterment of humankind
and rural community and engage themselves in learning opportunities throughout their careers.

Programme Specific Outcomes:
PSO1: Develop innovative biomedical systems for the public wellness and safety
PSO2: Develop skills for the maintenance and testing of medical equipment

FROM THE EDITORS DESK

Dr. Judith Justin, Professor & Head, Department of
Biomedical Instrumentation Engineering
The Biomedical Instrumentation Engineering Department
of Avinashilingam Institute for Women ignites the incredulous minds of our students and lets them explore the ever
growing field of healthcare. It is just a small example of the
vast experiences and expertise the department possesses.
The technical articles, letters from the alumni, reviewing recent innovations in Biomedical Engineering, are a few of the
laurels. Success is a synonym of hard work and perseverance. I wish a great success in this year too!

1

Evolution of Biomedical Instruments
The understanding of the evolution of instruments used in
healthcare is indispensable as it shows the growth and technological development of the world with it. From rugged
scalpels and blunt needles to Artificial Intelligence and Machine Learning replacing the need for Doctors, the Biomedical Instruments lie as a model proof of the evolving era!
Did you know that the first commonly available shunt was
introduced almost 60 years ago. Over the past years, significant developments and evolution of medical device technology has occurred in many fields of medicine.
The most common example is the first cardiac pacemaker which was an external stimulator, designed and built in
1950, based upon design input by a cardiothoracic surgeon.
A large external device, the size of a cart, was built using vacuum tube technology; it provided transcutaneous pacing using electrodes on the skin. It was crude and painful to use
and, being powered from an AC wall socket, had a potential
hazard of electrocution by inducing an abnormal heart
rhythm. The engineers began to tackle the size of the unit as
well as the power source. Imagine using that now!
The crude Surgical instruments
of the 14th and 15th century
like the scalpel and Pick were
made with scrapes of metal
and wood
2

14-15th Century– No anesthesia
15th Century( end)- Primitive surgical
knives, local medicines
16th Century – Mineral based
equipment like scalpel and approval
of general medicine from town councils was required.

The early inhaler used for
General anesthesia

17th Century – Folding blades with
engaged button.
18th Century – Double edged equipment
made from swords and other war
influenced treatments. Ileostomies and
chisels were common.
19th Century – Disposable blades was introduced.
20th Century – Invention of electron micro scope, heart monitor,
Kidney Dialysis, defibrillator, Endoscopes, CAT scanners, MRI
21st Century -Robotic surgery and artificial organs !

Robotics in aid during
surgery
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Father of Biomedical Engineering
Francis Otto Schmitt (November 23, 1903 – October 3,
1995) was an American biologist and Institute Professor at
the Massachusetts Institute of Technology.
Otto Schmitt was one of the early fathers of biomedical engineering. Besides inventing the Schmitt trigger,
which most electrical engineers are familiar with, he developed many other instruments and made significant contributions to electrophysiology. He created an excellent vector
cardiographic lead system (SVEC III). He conducted experiments on the effect of electromagnetic fields on the body.
He chaired and served on many of the early committees involved with developing biomedical engineering and on the
safety of electromagnetic fields.

Francis Otto Schmitt
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UG Projects (2018-2019)
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Salvation Gadget for Women
AKSHAYA. N, ASHNA. K. G, DHARANI. M, JANANI. S

Women’s safety is a very important issue due to the increase in crimes against women these days. To resolve this
issue we propose a GPS based "Salvation Gadget for Women". This gadget can be turned on by a woman in case she
thinks she would be in trouble. In case a woman is harassed
or they feel any annoyance they can press the emergency
button which is placed on the identity card, by the time an
alert SMS will be sent to the pre-set numbers with current
location through GPS, simultaneously call gets activated for
every five seconds and live video is enabled. The GPS receiver gets the location information from satellite in the
form of latitude and longitude. The Microcontroller processes this information and is sent to the user using GSM
modem. The GSM modem sends an SMS to the predefined
mobile number. In addition to that it measures temperature and pulse rate. The insecurity of the victim can be
identified and authenticated from the abnormalities of the
heart rate and temperature.
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Early Diagnosis of Kidney abnormalities
using Iris Image
ASHWATHA M DHIVYABHARATHI S ELAKKIYA N FATHIMA BEEVI M

Every segment of the iris corresponds to the health of a particular part of the body based on iridology. Proposed system integrates medical science and image processing to provide noninvasive technique for detecting kidney abnormality using Artificial Neural Network (ANN) and Support Vector Machine (SVM)
method . The system has been examined on 28 iris images.

Abnormal Eye

Normal Eye
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Cardiac Tele-care
PADMINI. D, PAVITHRA. D, RAJA RAJESWARI CHANDNI. P
VISHNU PRIYA. S

The project “Cardiac Tele–Care” focuses on providing a
glove based comprehensive remote physiological assessment
platform which measures the cardiac health status of a person.
This system consists of three main parts namely the sensing
network, IoT platform and mobile application. The sensing network consists of SpO2 sensor, heart beat sensor and ECG electrodes. The output from the sensors are processed and transmitted through the Internet of Things (IoT). The mobile application aims to bridge the gap between the doctor and patient.
The physiological data of the patient can be retrieved in a mobile application for diagnosis by the doctor wherein the prescribed medications can be accessed by the patient. Telemedicine allows patients in remote areas to access medical person-
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Non-Invasive Determination of ABO
Blood Group Typing and Blood Glucose
Level
BOOMATHI . M, MADHUMITHA .V, NANTHINI . S , NIVETHA .K.P

The current method which is widely used for blood
group typing depends upon the antigen-antibody reaction.
Blood glucose measuring involves needle for pricking and collecting blood sample, which is painful and causes discomfort
to the patient. A new test-strip is required for each testing.
This project gives a non-invasive method for identifying
blood group without puncturing the skin. The technique embeds infrared LED and emits infrared radiation. The intensity
of reception dictates the output of the sensor by a photodiode. The intensity of the received light helps to identify the
blood group. The blood glucose level is measured using Near
- Infrared (NIR) sensor.

Blood Group

Blood Glucose Level
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Detection of Diabetes from human
Breath using E-Nose
MANEESHA. CH MANON MANI. S PONCHITHRA. RAMYA. T

Diabetes, the most common disease that affects individuals is referred as a chronic disease characterized by high glucose level in the blood. Traditionally diabetes is detected by
taking blood samples, a painful procedure. “DETECTION OF
DIABETES FROM HUMAN BREATH USING E-NOSE” procedure
is painless. By designing an Electronic nose Diabetes can be
detected with only exhaled breath samples based on
biomarkers. A low cost, non invasive system is used for detecting diabetes. Numbers of breath samples were collected
from normal and diabetic patients to detect the biomarkers in
breath. E-Nose is used to detect the diabetes using volatile organic compounds from breath samples. E-Nose is designed using Arduino MEGA 2560 and gas sensors are embedded in
Nose mask. After collecting analog signals from the gas sensor,
these signals are converted into digital values for feature extraction and selection. In feature extraction appropriate values
were selected. Training is done using ANN and values are tested for accuracy. Further the results will be sent to the patient’s
mail
ID.

RESULTS

E-Nose
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Posture Monitoring During Fractured
Bone Healing Period
MOHANAPRIYA.C PAVITHRA.P

PRANEETA GRACE.M

Fracture healing is usually assessed through radiographs, clinical
evaluation, including pain on weight bearing, and a manual
assessment of the mobility of the fracture. In this project, monitoring of posture is done using a flex sensor placed in a criss-cross position on the fractured area to detect the movement or bend. As posture changes and exceeds the threshold limit, the user is alerted
through a vibro-tactile signal. A microcontroller is used to set the
threshold limits, which can be user specific. The proposed system
aims to
implement a simple posture monitoring and correction
system that can be set up at the workplace with ease. The system
consists of a wearable flex sensor network for posture data acquisition, wireless data transmission for data processing, visualization,
and vibrating feedback generation.

MODULES
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Medication Alert System using IoT
KOWSIKA S

RUDHRA DEVI G

SRI JAYABHARTHI

SUKITHA T

Most of the elders have chronic diseases and need to take medications for a prolonged period of time in order to stabilize their
conditions. A device named "Medication Alert System using
IoT" is developed to help the elders to consume the right medication at the appropriate time according to their requirements.
Medication alert system is used to alert the patient to take
medicine on time. It sends a message to the relatives of the patient if they miss to take a pill. It also sends an alert to the pharmacy, if medicines are not available. The entire process is controlled by raspberry pi . The separate containers are used to
hold various pills and tonic separately. Pills are given to patient
according to program fed to raspberry pi .
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Recent Advancements in Biomedical
Instrumentation
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Camera Pill
With the invention of the camera pill it became possible to
spot the earliest signs of cancer.
The device was developed with the goal of taking quality, color
images in confined spaces.
It can detect early signs of Esophageal cancer.
According to Eric Seibel, the lead researcher
at the University of Washington, the pill has a
width of an adult fingernail and is twice as
long.
Using the new scanning device is rather cheap
due to the fact that it is small and there is no need of anesthesia and sedation.

Bionic Contact Lens
The bionic eye is the work of researchers from the University
of Washington in Seattle. They managed to mix for the first
time an elastic contact lens with an imprinted electronic circuit.
The invention allows the wearers to see the
world by superimposing computerized pictures onto their natural view.
According to the researchers, the bionic contact lens could be used by drivers and pilots,
providing routes and information on weather or the vehicle.
In addition, the lens could help monitor a person’s biological
conditions such as cholesterol level or the presence of viruses
and bacteria. The collected data can then be sent wirelessly to
a computer.
14

Wearable Technology
Joseph Wang, a professor of Nanotechnology and the director
of the Center for Wearable Sensors at the University of California San Diego, is leading a team to develop technology that
takes us one step closer to a still
suit. In a project known as Adaptive Textiles Technology with Active Cooling and Heating
(ATTACH), Wang’s team’s goal is
to create a personal heating/
cooling system that responds to
changes in ambient temperature, to changes in the individual’s body temperature, and to
commands for on-demand heating and cooling.

Fighting
Disease
with Nano Robots
Nano robots, machines that
can manipulate environments and biological matter
at atomic level, can be used
to give a zero side effect
treatment with
external human control.
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Printing of Human Organs with
Bio-materials
Three-dimensional printing is most commonly known for expediting prototyping processes in manufacturing. The speed, precision, and possibility demonstrated by 3D printing have not escaped the notice of the regenerative medicine branch of bioengineering. Bio printing, an emerging technology for creating living
tissue and organs in the lab, is one way in which biomedical engineers are exploring how to solve the soaring demand for organ
transplants.
Instead of plastics, the material used for bio printing is known as
bio ink—a complex mixture of natural polymers, synthetic polymers, and human cells. Scientists must then create a scaffold—
i.e., the skeleton structure that mimics the structure found in living organs—upon which living cells are printed so they can grow
into the organ. Following growth, the scaffold must fall away and
the organ must be successfully implanted into the body.
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MIT Bionic ‘Heart’ Made of Heart Tissue
and a Robotic Pumping System Beats
Like the Real Thing
Prosthetic valves are designed to mimic a real, healthy heart
valve in helping to circulate blood through the body. However,
many of them have issues such as leakage around the valve, and
engineers working to improve these designs must test them repeatedly, first in simple bench top simulators, then in animal subjects,
before reaching human trials — an arduous and expensive process.
Now engineers at MIT and elsewhere have developed a bionic
“heart” that offers a more realistic model for testing out artificial
valves and other cardiac devices.
The device is a real biological heart whose tough muscle tissue
has been replaced with a soft robotic matrix of artificial heart muscles, resembling bubble wrap. The orientation of the artificial muscles mimics the pattern of the heart’s natural muscle fibers, in such
a way that when the researchers remotely inflate the bubbles, they
act together to squeeze and twist the inner heart, similar to the
way a real, whole heart beats and pumps blood.
With this new design, which they call a “bio-robotic hybrid
heart,” the researchers envision that device designers and engineers could iterate and fine-tune designs more quickly by testing on
the bio-hybrid heart, significantly reducing the cost of cardiac
device development.
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Our Inspirational Alumni
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Hema Muthiyalu, 1997-2000 Batch
About my career details,
2001-2003 : I worked as a Lecturer in Govt. Karuppur Engineering
College for ECE department.
2004-2007 : I worked as a Hospital Biomedical Engineer in Mafraq
Hospital, Abu Dhabi
2007 - 2016 : I worked as an Application Engineer for specialized
Equipment, where I have to train doctors during the surgery and
treatment and all the clinical technicians. My specialized equipment
are
1.

Excimer Laser (Factory Trained in Sandiego)

2.

Lithotripsy (focusing kidney stones using only ultrasound ) Also Factory trained in Lyon, France for application and gained
complete technical knowledge)

3.

Sonowand Neuro Navigation System - from Norway. This
machine helps neurosurgeons to easily navigate the surgical
biopsy or drill using ultrasound.

4.

Cadwell EMG system

5.

Medtronic Surgical neuro drill & Zimmer Drills

Feel proud and achieved my dream to serve as an Biomedical
Application Engineer. I am available for any support needed to
improve our University and department.
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Sumi.S, 2002-2006, Batch
A little about me:
I am a Research Specialist at Washington University-Saint Louis
School of Medicine, specifically working under the umbrella of the
Institute for Informatics for the Department of Anesthesiology. I previously held a tenure track position as an assistant professor of computer science, in the School of Computer Science and Mathematics,
at the University of Central Missouri.
I got my doctorate from the Center for Advanced Computer Studies,
University of Louisiana Lafayette in 2015. I hold a Master of Science
degree in Biomedical Engineering from Louisiana Tech University,
and another Master of Science degree in Computer Science from
University of Louisiana, Lafayette.
My research interests are in the applications of information retrieval
and data mining techniques in bioinformatics and healthcare. My primary research areas involve use of computational methods for protein structure comparison, micro-RNA target-function-gene discovery, and in evidence based medicine.
BMIE at Avinashilingam is a very well designed program. It gives a
very sound preparation in both theoretical and practical aspects of
the discipline. The faculty were very supportive of future goals and
ambitions of the students.
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Arya Chandran, 2014– 2018
As a graduate of Avinashilingam Institute of Home Science And
Higher Education for Women, I know the high quality of education
provided to students. I appreciate not only the education I received,
but also the values that the institution instilled in me—a critical perspective on the world and a focus on traditional values. I am also
proud that the University has made me capable of achieving all that I
have aspired of until now. I am so thankful to the department and my
staffs who have helped me in all possible ways to mould my career
and personality. All the experiences and exposures I have gained
throughout the four years of my graduation has marked essential
pathways to success.
Today, being a post graduate student of University of Nottingham,
United Kingdom, I truly appreciate and feel grateful to my institution,
staffs and friends back there in Avinashilingam Institute. They are the
reason behind me being where I am right now. I feel lucky that I got a
set of very encouraging, supporting and caring staffs. They have always been more like a family to me.
In my opinion my university has definitely given me enough confidence and moral support to bring out the best in me and to mould
myself in a very positive way. Also the education from the college has
given me opportunity to get into the Nottingham University in the
United Kingdom for my masters, which is obviously a big deal as far as
an aspiring student is concerned.
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