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Editorial

Biomedical Engineering is the most recent and challenging field
of engineering that involves applying the principles, knowledge
and approaches from all major fields of sciences and engineering
to provide medical/clinical experts with the accurate tools for
diagnostics, clinical studies and treatment. Biomedical Engineering
in itself is a highly research oriented and interdisciplinary field.
Biomedical engineering derives its principle and knowledge from all
major engineering and science branch such as electronic, electrical,
instrumentation, mechanical, computers etc. and chemistry, physics,
nuclear physics, biology, pharmacology, physiology, etc. Whenever
some new technology is developed its application in biomedical
engineering is always searched. For example, the development of
optical fibers in late 1980s has led to the development of endoscope
indeed a useful device for abdomen examination and surgery
applications. Further, most of the high end imaging systems such as
CT scan, MR imaging have been only possible because of tremendous
advancement in computer technology both at the hardware and
software end. The list is long and it is not possible to cover all these
in the present article. Finally, we can say that it is only because of
technological advancement that we have been successfully able to
design and develop accurate diagnostic devices (Ultra sound scan,
CT scan, ECG, EMG and EEG machines etc.), prosthetic devices
(pacemaker, heart valves, artificial limbs), treatment and surgery
devices (LASER based surgery systems, electrosurgical units,
radiotherapy systems, Lithotripters etc). Thus, advancement in the
field of science and technology from all fronts has contributed a lot
to the research and development of biomedical engineering.

Further from biomedical engineering point of view, some of the
main research areas are as follows:

Further, from biomedical engineering point of view researchers
must focus on following practical tips while carrying out research
(Table 1).

Table 1.

Biomedical Instrumentation Clinical Engineering

Computer-Integrated & Computer-

Biosensors & Bio MEMs Assisted Surgery

Bio-signal Processing Controlled Drug Delivery

Biomaterials Medical Robotics

Micro Nano Biomedical devices &

Physiological System Modeling systems

Biomechanics Nano biotechnology

Biomedical Imaging Neural Systems Engineering

Orthopedics, Prosthetics &

Cardiovascular Bioengineering Orthotics

Cellular & Bio-molecular

. . Rehabilitation Engineering
Engineering

Pharmaceutical Sciences &

Tissue engineering Engineering

Telemedicine & Healthcare

Computational Bioengineering

a) Biomedical researcher must understand the biological
problem clearly for which solution is needed and this must be
done in consultation with medical/clinical experts. A detailed
research/experimental protocol must be built and same should
be approved by expert committee (particularly for ethical
clearance).

b) A base study may be conducted to evaluate and compare
the existing methods and techniques that best address the
problem. In case there are limitations in the existing technology
research may be conducted to propose new and better solutions.

c¢) Careful selection of biomedical sensor: Biomedical
sensor is used extensively for biomedical research to pick up
biomedical signals and other physiological parameters thus

play an important role in number of diagnostic and medical
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applications. Hence, there is strong need for accurate selection
of biomedical sensor for a particular problem.

demonstrated. Simulation studies are helpful in building up
experimental design at first stage without going for actual

4 Bi dical sienal (dat it d ) testing or trial on the physiological system, for example testing
t) . 1or]r3173 lcad. SIIgn.a E ata) facqu1T1 fon arlllt dpri)ce.smﬁg of the defibrillator device is mainly carried out on simulator
strategy: blomedical signa’s are ol very low ampiituce lypicaly which may be otherwise dangerous to be tested on actual

in the range of few micro volts to few milli volts and if not .
subject.

handled properly can easily get corrupted by noise or artifacts.
The presence of noise in biomedical signal has significant effect Conclusion

and can suppress the relevant information. Biomedical Engineering in itself is a highly research oriented

e) In some situation it is advisable to build mathematical ~and interdisciplinary field and combines engineering with medical
or hardware model of the physiological/biological system and biological sciences to improve healthcare diagnosis and
to be studied and same can be analyzed through simulation ~treatment. There is definitely a set procedure to carry out research
experiments further, in case study included in the present in biomedical engineering aiming at design and development of
chapter mathematical modeling of dynamic cerebral auto reliable health care technology.

regulation system and its simulation procedure has been
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