
what classes do you take for biomedical
engineering
What classes do you take for biomedical engineering? Biomedical engineering is an interdisciplinary
field that merges principles from engineering, biology, and medicine to advance healthcare
technology and improve patient outcomes. As a biomedical engineering student, your coursework will
encompass a wide range of topics that provide a solid foundation in both engineering principles and
biological sciences. This article will outline the essential classes typically taken in a biomedical
engineering program, helping prospective students understand what to expect during their academic
journey.

Core Engineering Courses

Biomedical engineering students usually start their education with a set of core engineering classes
that lay the groundwork for more specialized coursework.

1. Introduction to Engineering
- Overview of Engineering Disciplines: This course introduces students to various branches of
engineering, including mechanical, electrical, and civil engineering.
- Problem-Solving Skills: Emphasis is placed on developing analytical skills and creative problem-
solving techniques.

2. Statics and Dynamics
- Statics: Focuses on forces in equilibrium, which is essential for understanding structures in
biomedical devices.
- Dynamics: Covers the analysis of forces and motions, crucial for understanding bodily movements
and mechanical systems.

3. Thermodynamics
- Energy Transfer: Students learn about energy conservation and conversion, principles relevant in
various biomedical applications.
- Applications in Medicine: This course often includes case studies related to biomedical applications,
such as heat transfer in tissue.

4. Fluid Mechanics
- Fluid Behavior: Understanding fluid dynamics is vital for designing devices like blood pumps and
prosthetics.
- Biological Fluids: Special attention is given to the behavior of biological fluids, including blood and
interstitial fluids.



5. Materials Science
- Material Properties: Students explore the properties of materials used in biomedical devices, such as
biocompatibility and mechanical strength.
- Applications: The course may cover metals, polymers, and ceramics used in implants and
prosthetics.

Foundational Biology and Chemistry Courses

A solid understanding of biology and chemistry is imperative in biomedical engineering, as these
subjects provide insight into the human body and its processes.

1. General Biology
- Cell Biology: Covers the structure and function of cells, essential for understanding tissue
engineering.
- Human Anatomy and Physiology: Provides knowledge of the human body, crucial for designing
medical devices and treatments.

2. General Chemistry
- Chemical Principles: Students learn about atomic structure, bonding, and reactions, fundamental for
understanding biomaterials.
- Laboratory Skills: Hands-on experiments help solidify theoretical knowledge and develop practical
skills.

3. Organic Chemistry
- Organic Compounds: Focuses on carbon-containing compounds, essential for understanding drug
interactions and biochemistry.
- Synthesis and Reactions: Students learn about common reactions and mechanisms relevant to
biochemical processes.

4. Biochemistry
- Metabolism: This course delves into metabolic pathways, which is critical for understanding how the
body responds to drugs and medical devices.
- Molecular Biology: Students explore DNA/RNA functions, crucial for genetic engineering and
synthetic biology applications.

Biomedical Engineering Core Courses

Once students have acquired foundational knowledge, they move on to specialized biomedical



engineering courses that define the field.

1. Biomedical Instrumentation
- Medical Devices: Students learn about the design and function of instruments used in diagnostics
and treatment.
- Signal Processing: Focuses on the interpretation of biological signals, such as ECG and EEG.

2. Biomaterials
- Material Selection: Students study the properties of materials used in medical implants and devices.
- Tissue Interaction: Understanding how materials interact with biological tissues is crucial for safe
and effective device design.

3. Biomechanics
- Mechanical Principles: This course applies mechanical engineering principles to biological systems,
analyzing forces on bones and joints.
- Rehabilitation Engineering: Students learn about designing assistive devices for rehabilitation
purposes.

4. Cellular and Tissue Engineering
- Tissue Growth: Focuses on methods for creating and regenerating tissues, with applications in organ
transplants.
- Stem Cell Research: Students examine the use of stem cells in regenerative medicine and their
ethical considerations.

5. Medical Imaging
- Imaging Techniques: Covers various imaging modalities like MRI, CT scans, and ultrasound.
- Image Analysis: Students learn about image processing techniques and their applications in
diagnosing medical conditions.

Mathematics and Computational Courses

Mathematics and computational science play a significant role in biomedical engineering, providing
tools to analyze complex biological systems.

1. Calculus
- Differential and Integral Calculus: Fundamental concepts necessary for modeling biological systems
and understanding rates of change.



- Applications in Engineering: Students apply calculus to solve engineering problems related to flow
rates and forces.

2. Linear Algebra
- Matrix Operations: Essential for understanding systems of equations that arise in engineering
problems.
- Applications in Data Analysis: Linear algebra techniques are used in image processing and data
modeling.

3. Differential Equations
- Modeling Biological Systems: Students learn to formulate and solve differential equations that
describe dynamic biological processes.
- Applications in Simulation: Differential equations are crucial for simulating physiological responses to
various stimuli.

4. Computational Methods
- Numerical Analysis: Focuses on numerical techniques for solving engineering problems, including
simulations.
- Software Tools: Students may learn software like MATLAB or Python for modeling and analysis.

Electives and Special Topics

In addition to core classes, students often have the opportunity to choose electives that align with
their interests and career goals.

1. Ethics in Biomedical Engineering
- Ethical Considerations: Discussions on the ethical implications of biomedical innovations, including
patient consent and data privacy.
- Regulatory Affairs: Understanding the regulatory landscape for medical devices and biological
products.

2. Nanotechnology in Medicine
- Nanomaterials: Exploration of nanomaterials and their applications in drug delivery systems and
diagnostics.
- Current Research: Examination of cutting-edge research in nanomedicine.



3. Advanced Topics in Biomedical Engineering
- Emerging Technologies: Students investigate new and innovative technologies in the field, such as
artificial intelligence in healthcare.
- Research Projects: Opportunities for hands-on research experience in specialized areas of interest.

Conclusion

The classes taken in a biomedical engineering program are designed to provide a comprehensive
education that blends technical skills with an understanding of biological systems. From core
engineering and biology courses to specialized biomedical engineering topics, students gain the
knowledge necessary to innovate and improve medical technologies. As the field continues to evolve,
the curriculum will likely adapt to include emerging technologies and methodologies, making
biomedical engineering a dynamic and exciting area of study for future engineers.

Frequently Asked Questions

What are the core classes required for a biomedical
engineering major?
Core classes typically include Biomechanics, Biomaterials, Bioinstrumentation, and Biomedical Signal
Processing.

Are there specific math classes required for biomedical
engineering?
Yes, students usually need to take calculus, differential equations, and linear algebra as part of their
coursework.

Do biomedical engineering programs require chemistry
classes?
Yes, the curriculum generally includes general chemistry, organic chemistry, and sometimes
biochemistry.

What type of physics courses do biomedical engineering
students take?
Students typically take physics courses that focus on mechanics and electromagnetism, often with a
lab component.

Are there electives available in biomedical engineering



programs?
Yes, students can often choose electives in areas like tissue engineering, medical imaging, or
regulatory affairs.

Is there a focus on programming or computer science in
biomedical engineering classes?
Yes, many programs include courses in programming, data analysis, and computational modeling
relevant to biomedical applications.

Do biomedical engineering students participate in hands-on
projects or labs?
Absolutely, hands-on projects and laboratory work are integral parts of the curriculum, allowing
students to apply theoretical knowledge.
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