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Abstract. Biomedical engineering is a branch of engineering concerned with the application of
engineering principles as well as design concepts to medicine and biology for the purpose of
healthcare. Itis an interdisciplinary field that combines the knowledge of engineering, biology, along
with medicine to improve patient care and advance medical treatments.
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Introduction

Biomedical engineering can be traced back to the late 1800s, when engineers began to apply
their knowledge to the field of medicine. However, it wasn't until the 1960s that the field was
recognized as a distinct discipline. Today, biomedical engineering is an essential component of
modern medicine, with applications ranging from the development of new medical devices to the
development of new imaging techniques as well as the enhancement of existing surgical procedures.
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Figure 1. Biomedical engineering [1]

Biomedical engineers are the pylons who develop and design various medical technologies,
such as imaging systems, to aid in the diagnosis, treatment, and prevention of illnesses and injuries.
They collaborate with healthcare professionals to understand their needs and develop solutions that
improve patient care and health outcomes. Biomedical engineers may also be involved in research to
develop new materials, technologies, and treatments for a variety of medical conditions.

Important areas in Biomedical Engineering:

The development of medical devices and instruments is a key area of focus in biomedical
engineering. These devices are intended to aid in the diagnosis and treatment of a variety of medical
conditions ranging from heart disease to cancer. Pacemakers and artificial hearts, for example, are
used to regulate heartbeats, while artificial limbs and joints are used to help people with physical
disabilities regain mobility. MRI and CT scanners allow doctors to see inside the body and make
accurate diagnoses, while endoscopes allow them to examine internal organs without invasive
surgery.
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Tissue engineering is another important area of biomedical engineering that aims to create
functional, living tissues and organs that can be used to replace damaged or diseased ones. This is
accomplished by employing 3D printing technology, which enables the precise creation of structures
that mimic the shape and function of natural tissues and organs. Tissue engineering has the potential
to transform transplantation and regenerative medicine by replacing damaged organs with functional,
living alternatives [2].

Computer simulations and mathematical models that can be used to study and predict the
behavior of biological systems are also developed by biomedical engineers. These models can help
doctors better understand disease mechanisms and develop effective treatments. Computer
simulations of blood flow through the heart, for example, can aid in the prediction of blood clot
formation, whereas mathematical models of tumor growth can aid in the prediction of cancer spread
and the design of effective treatments [2].

Biomedical engineers contribute significantly to the improvement of existing medical
procedures as well as the development of new technologies and treatments. They could, for example,
work on the design and development of new surgical instruments, such as minimally invasive surgical
tools, which allow for less invasive and more precise surgical procedures. They might also try to
improve existing imaging techniques, such as X-rays, by incorporating new technologies that allow
for clearer and more detailed images [2].

'

PP A A;A‘%\

Figure 2. Surgicaln instruments [3]

The field of rehabilitation has also benefited greatly from biomedical engineering. Engineers,
physical therapists, and rehabilitation specialists can design and develop innovative devices and
exercises to aid in the recovery and improvement of people with physical disabilities. Wearable
devices and exoskeletons, for example, can assist people with spinal cord injuries in walking, whereas
virtual reality systems can assist people with brain injuries in regaining fine motor control and
improving cognitive abilities.

Figure 3. Exoskeletons [4]
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Biomedical Engineering program:
A biomedical engineering program will typically include the following courses:
Physiology and Anatomy
Biomecanic
Medical Imaging
Engineering Tissue
Engineering for Rehabilitation
Measurement and Instrumentation
Signals and Systems in Biomedicine
Biomaterials Science
Molecular and Cellular Engineering
Students enrolled in a biomedical engineering program may be able to participate in laboratory
research and internships in addition to these core courses to gain hands-on experience in the field.
Graduates of biomedical engineering may find work in fields such as medical device manufacturing,
pharmaceuticals, research and development, and hospital settings, among others. To further their
education, they may also pursue graduate studies in biomedical engineering or related fields.

Major subfields of Biomedical Engineering program:

Biomedical Devices: This discipline is concerned with the design, development, and testing
of medical devices and instruments such as artificial organs, implantable devices, and prosthetics.
This field's biomedical engineers work to develop devices that are safe, effective, and efficient, and
that can help patients' health outcomes [5].

Medical imaging: is an important tool for disease diagnosis and treatment. Biomedical
engineers in this field create and improve imaging technologies like X-rays, magnetic resonance
imaging (MRI), and computed tomography (CT) scans, as well as the software and algorithms that
go with them for image analysis and interpretation [5].

Biomechanics: is the study of the mechanics of biological systems like the musculoskeletal
system, cardiovascular system, and respiratory system. Biomedical engineers in this field study the
mechanical properties of these systems and develop technologies to help them function better [5].

Biomaterials: are materials used in medical applications such as implants, scaffolding, and
devices. This field's biomedical engineers work to create new and improved materials for these
applications, as well as to understand how these materials interact with living tissues [5].

Neuroengineering: The study of the nervous system and the development of technologies and
therapies to improve its function are the focus of this field. Biomedical engineers in this field work
on a variety of projects, including the development of brain-computer interfaces and implantable
devices to improve neural function, as well as the development of new drugs and therapies for
neurodegenerative diseases such as Alzheimer's and Parkinson's [5].

Computational Biology and Bioinformatics: This field studies biological systems using
computational tools and techniques, as well as analyzing large-scale data from genetic and genomic
studies. Biomedical engineers in this field create new algorithms and software tools to better
understand disease mechanisms and develop new therapies and treatments [5].

Benefits of Biomedical Engineering degree:

Students who pursue a degree in biomedical engineering are well prepared for a rewarding
career in this exciting and rapidly expanding field.

Biomedical engineering programs cover a variety of topics, including anatomy, materials
science, electrical engineering, and computer science. Students gain the skills they need to design and
test medical devices like pacemakers and artificial joints, using cutting-edge technologies like
computer simulations and 3D printing. They also learn about important ethical and regulatory
considerations in biomedical engineering, and how to effectively communicate their research to
people with different levels of technical knowledge. All in all, pursuing a degree in biomedical
engineering can set you up for a fulfilling and successful career in this fascinating field.
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When studying biomedical engineering, students acquire not only technical knowledge, but
also important soft skills including communication, critical thinking, and problem-solving. These
skills are highly valued by employers across multiple industries and are essential for success in the
constantly evolving field of biomedical engineering. Given the aging population and increasing
demand for medical technologies and treatments, there is expected to be a high demand for
biomedical engineers in the future. Graduates of biomedical engineering programs can expect to find
work in a variety of settings, including hospitals, universities, research institutions, and the medical
device industry.

Figure 4. Anatomy [6]

The impact of Biomedical Engineering on our future:

In a variety of ways, biomedical engineering has the potential to significantly impact and
improve our future. Here are a few examples of key areas where biomedical engineering can help
our society:

Healthcare: Biomedical engineers are creating new medical technologies and devices such as
artificial organs, implantable medical devices, and minimally invasive surgical instruments that can
improve patient outcomes, shorten recovery time, and reduce healthcare costs.

Drug Development: Biomedical engineers work on the development and testing of new drugs
and therapies, such as personalized medicine and gene therapy, which have the potential to treat
diseases that were previously untreatable [7].
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Figure 5. Drug Development
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Diagnostics: Biomedical engineers are working to create new diagnostic tools and techniques
that can detect diseases quickly and accurately, allowing for earlier treatment and better outcomes.

Medical Imaging: Biomedical engineers are helping to develop advanced medical imaging
technologies like magnetic resonance imaging (MRI) and computed tomography (CT) scans, which
can provide detailed, non-invasive images of the body and allow for earlier and more accurate
diagnoses.

Chisindu, Republica Moldova, 5-7 aprilie 2023, Vol. IV
-414 -



Technical Scientific Conference of Undergraduate, Master, PhD students, Technical University of Moldova

i P S
"
Figure 6. Medical imaging [8]
Conclusion
Biomedical engineering is an exciting and rapidly evolving field with the potential to
revolutioneze healthcare. "The future of medicine is in your hands," said renowned biomedical
engineer Robert Langer, and biomedical engineers are playing an increasingly important role in the
development of new medical technologies, devices, and therapies. Additionally, biomedical
engineering is a highly interdisciplinary field that needs collaboration among engineers, medical
professionals, and scientists. "The synergy between engineering and medicine can lead to tremendous
advances in health care,” says Cato T. Laurencin, a leader in the field of regenerative engineering.
On a final note, biomedical engineering has the potential to significantly improve patient
outcomes, develop new medical technologies and devices, and foster interdisciplinary collaboration.
As such, it is an exciting field with numerous opportunities for those who want to make a difference
in the lives of others.
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