UF Biomedical Engineering Graduate Program
Guidance on Course Selection for 2026-2027
Purpose
This document is intended to help Biomedical Engineering (BME) graduate students navigate course selection and sequencing within the graduate curriculum. The goal is to provide guidance on foundational versus advanced coursework, highlight recommended pathways aligned with research concentrations, and support students in building both technical depth and interdisciplinary breadth.
Because students enter the program with diverse academic backgrounds and research goals, course selection should ultimately be tailored in consultation with research advisors and the graduate advisor. The recommendations below are intended as general guidance rather than rigid requirements.
General Philosophy of the Curriculum
The BME graduate curriculum is designed to:
· Provide foundational knowledge in core areas of biomedical engineering 
· Allow students to develop technical depth within their research concentration
· Encourage interdisciplinary training across engineering, biology, medicine, and translational science 
· Support both students who are new to a topic area and students with significant prior preparation 
Students should be aware that some courses are designed as introductory/foundational courses, while others assume prior exposure to key concepts and may be more specialized.
Course Categories:
Core Courses: These are courses are required for all BME Graduate Students as they establish foundational competencies in physiology, quantitative methods, and clinical translation. These courses provide a common knowledge base that supports interdisciplinary training and collaboration across the department.
Foundational Courses: These courses are intended to provide a robust knowledge base for a given discipline. 
Advanced/Specialized Courses: These courses focus on deeper technical or translational aspects of a field and often assume prior foundational knowledge.
Outlined below are courses that fall in these different categories and with brief course summaries to aid students in planning their curriculum. Students should refer to course syllabi for additional course details. In addition, you will find many courses with the code “BME 6938” – this is the code for “Special Topics in BME” and is used 
Core Courses
Clinical Correlations (BME 6018): Biomedical engineers develop practical solutions to various problems encountered in healthcare and clinical practice. Students are exposed to clinical problems, learn how to identify unmet needs and will devise engineering solutions to address clinical needs. Topics related to clinical translation of biomedical innovations and medical device commercialization will be covered. This course reinforces BME design principles, connects students to clinicians and clinical resources, and provides prototyping experience. 
BME Physiology (BME 5401): This course provides an overview of physiology of cells and organ systems that is necessary for biomedical engineers. Students who have taken a robust physiology course in their undergraduate programs can request to have this course requirement waived. 
BME Math: Students have several options for fulfilling their BME Math requirement and may select the one that is most relevant to their BME discipline of interest. These include the following (those offered in 2026-27 are noted):
· BME 5703 Statistical Methods for Biomedical Engineering (Spring 2027) 
· Covers statistical methods needed for experimental biomedical engineering research. Students will be acquainted with a variety of techniques for analyzing and modeling data arising in molecular, cellular, physiological, and pathological systems encountered in typical laboratory and clinical settings.
· BME 6705 Mathematical Modeling of Biological and Physiological Systems (Fall 2026)
· Starting from basic theory of linear systems, this course introduces qualitative analysis of nonlinear ordinary differential equations and maps. Examples from biomedical applications show concepts and methods. Foundation in calculus, linear algebra, and differential equations is required.
· BME 6522 Multivariate Signal Processing
· Focuses on statistical analysis of biomedical signals from a multivariate time series analysis perspective. Starting from the theory of stochastic processes we introduce concepts and methods both in the time domain and in the spectral domain. Whenever possible actual recordings from biomedical applications will be used to demonstrate the methods.
· BME 6938 Multimodal Data Mining
· Multimodal data mining, machine learning, and data integration course using computer programming languages for multimodal biomedical data analysis, including medical images, clinical natural language processing, genomics, and other clinical data.
· BME 6938 Biomedical Data
· This course covers the fundamental frameworks and tools used for applying data science techniques to biomedical problems.
Discipline-Focused Courses
The following outlines foundational and specialized courses for the major research clusters at UF BME. Please note that students are not restricted to classes in their specific BME discipline, and are welcome and encouraged to explore cross-disciplinary opportunities in their course selections. This is intended to showcase how students could build depth within a given discipline. 
Discipline: Biomaterials and Regenerative Medicine, Cell and Molecular Engineering 
Foundational Course:
Cellular and Tissue Engineering (BME6330) 
Overview: This course introduces fundamental concepts in cell and tissue biology through the lens of engineering. Students examine the relationships between molecular, cellular, and tissue-level processes that govern biological function and learn how these principles—including multi-omics approaches—can be leveraged to analyze and manipulate living systems. Emphasis is placed on experimental design, quantitative reasoning, data interpretation, and critical evaluation of the scientific literature. The course is designed to establish a common baseline of knowledge in cellular systems, tissue engineering, and quantitative biological analysis for students entering more advanced electives.
Course content includes:
· Fundamental concepts in cell signaling and gene regulation
· Cell fate, differentiation, and stem cell biology
· Extracellular matrix biology and cell–matrix interactions
· Tissue organization and structure–function relationships
· Introduction to multi-omics approaches (genomics, transcriptomics, proteomics) for studying cellular systems
· Integration of multi-scale biological data to understand cell and tissue function
· Experimental design and quantitative analysis
· Data interpretation and critical evaluation of scientific literature
Intended Student Audience: This course is intended to serve as the primary entry point for graduate students interested in cellular engineering, tissue engineering, regenerative medicine, and related bioengineering research areas. Though no extensive prior background in tissue engineering or cellular engineering is assumed,  students should have taken cell biology and physiology courses as an undergraduate or graduate student to take this course. 
Advanced/Specialized Courses (those offered in 2026-27 are noted):
BME 6938: Immune Engineering (Fall 2026)
This course integrates basic immunology with emerging engineering technologies. It focuses on applying drug delivery, materials science, and molecular engineering principles to the development of vaccines, immunotherapies, and immunomodulatory drugs.
BME 6938: Nanoparticle Nanomedicine (Spring 2027)
This course covers the design, engineering, and clinical applications of nanoscale materials for therapeutic delivery and molecular imaging. 
BME 6938: Advanced Cellular Engineering (Spring 2027)
This course builds upon the foundational Cell and Tissue Engineering course (BME 6330). It is well-suited for students with a deep interest in the cellular engineering field. 
BME 6938 Cancer Systems Biology (Spring 2027)
This course merges oncology with computational engineering, focusing on mathematical modeling, genetic network mapping, and the tumor microenvironment.
BME 6938: Biomaterials for Drug Delivery 
This course provides an overview of the principles and applications of controlled release/drug delivery systems. The course integrates topics in pharmacokinetics/pharmacodynamics, polymer chemistry, biomaterials, and mass transport phenomena. The course includes discussion of emerging gene and cell delivery technologies.
BME 6938: Designing Biological Therapeutics 
In this course, students will be introduced to the design and development of biologic therapeutics. Students will learn the types of biologic therapeutics, which includes cells and proteins, and the methods used to produce them. Students will gain an appreciation for the history of biologic therapeutics and their regulation by the FDA. Finally, case studies will highlight successes, failures, and emerging challenges in this rapidly growing field. This course is likely to be of interest to students with a background in biochemistry, molecular biology, cell biology, biomaterials, and regenerative medicine.
Discipline: Artificial Intelligence/Machine Learning and Medical Imaging
Foundational Course(s)
1) Foundations of Biomedical AI (BME6938 – Fall 2026): This course is intended to serve as the primary entry point for graduate students interested in biomedical AI, biomedical data science, and related computational research areas. The course is designed to establish a common baseline of AI and computational skills for students entering more advanced electives.
Course content includes:
· Overview of biomedical data modalities (imaging, signals, omics, EHR)
· Python programming and computational research workflows
· Machine learning fundamentals
· Deep learning basics
· Model evaluation and validation
· Ethical and responsible AI in healthcare
· Reproducible research and modern AI development practices

2) Advanced Biomedical AI (BME6938 – Spring 2027): This course builds upon the foundational course and focuses on more advanced AI methodologies and biomedical AI system development.
Topics include:
· Advanced deep learning architectures
· Multimodal learning and foundation models
· Large language models and biomedical AI systems
· Fine-tuning, evaluation, and deployment of AI systems
· Research paper discussions and project-based learning

Intended Student Audience:
Foundations of Biomedical AI: This course is intended for students who are newer to AI, machine learning, or biomedical data science. It is appropriate for students from diverse BME research areas who want to develop AI literacy and practical computational skills. No extensive prior AI background is assumed.
Advanced Biomedical AI: This course is intended for students pursuing AI-focused research or advanced computational projects. It is best suited for students who already have foundational knowledge in machine learning/programming through coursework or prior experience.
Suggested Course Sequence
1. Foundations of Biomedical AI 
2. Advanced Biomedical AI
3. Advanced domain-specific electives (shown below)

Note: Students with strong prior backgrounds in AI or programming may be able to directly enroll in certain advanced electives with instructor approval.
Advanced/Specialized Courses (those offered in 2026-27 are noted):
BME 6938: AI-Based Medical Image Acquisition and Analysis (Fall 2026)
This course explores the intersection of deep learning, computational modeling, and medical imaging.
BME 6938: Cancer Systems Biology (Spring 2027) 
This course merges oncology with computational engineering, focusing on mathematical modeling, genetic network mapping, and the tumor microenvironment. 
BME 6938: Multimodal Data Mining 
This course focuses on multimodal data mining, machine learning, and data integration using computer programming languages for multimodal biomedical data analysis, including medical images, clinical natural language processing, genomics, and other clinical data.

BME 6938: Multivariate Biomedical Signal Processing
This course dives into the statistical analysis of biomedical signals (e.g., EEG, ECG, fMRI) from a multivariate time series perspective.
BME 6938: Computational Methods in Musculoskeletal Biomechanics
This course focuses on the application of advanced data analytics and computational modeling methods to analyze the musculoskeletal system. Emphasis will be placed on physics-based models, including forward and inverse dynamics simulation; artificial intelligence (AI) methods, including transfer learning, explainable AI, and reinforcement learning; and analysis methods for multimodal data, including time-series analysis via statistical parametric mapping. Data acquisition methods (motion capture, electromyography, dynamometry, ultrasound imaging, etc.) and application domains (sports, health and wellness, orthopedics, movement disorders, wearable technologies, etc.) will be discussed in the context of critically analyzing biomechanics literature and interpreting high quality datasets.
Discipline: Biomechanics and Neural Engineering 
Foundational Courses 
1) BME 6938 Musculoskeletal Tissue Mechanics (Spring 2027): This course covers composition, structure, and function of musculoskeletal tissues, including bone, tendon, ligament, cartilage, and muscle, in homeostatic, diseased or injured, and healing states. Addresses macro- to nanoscale levels, highlighting structure–function relationships and biomedical engineering approaches to restore, maintain, diagnose, or enhance musculoskeletal tissue function.
2) EGM 6934 Biodynamics: This course covers dynamic analysis of the human musculoskeletal system. Includes development of lumped mass, planar rigid body and 3-D rigid body models of human movement. Also includes calculation of internal forces in muscles and joints and analysis of muscle function using dynamics principles and musculoskeletal geometry. 
3) BME 6360 Neural Engineering (Spring 2027):  This course applies engineering to neuroscience including such diverse areas as neural tissue engineering, models of neural function, and neural interface technology. Focuses mainly in the context of neural interfaces and prosthetics, from basic neural physiology and models of neural mechanisms to advanced neural interfaces currently in development or produced commercially.
Intended Student Audience: Biomechanics has two foundational courses - the first one is a better fit for students interested/pursuing research in tissue biomechanics and the second one is a better fit for students interested/pursuing research in whole body biomechanics. Students whose interests/research are neural focused should take the foundational course in neural engineering. 
Suggested Sequence: Students should start with the relevant foundational course when possible and then transition to the specialization electives listed below depending on technical need and research interests, after consultation with their dissertation chair. 
Advanced/Specialized Courses in Tissue Mechanics (those offered in 2026-27 are noted):
BME 6330: Cell and Tissue Engineering (Foundational) (Fall 2026)
Described above. 
BME 6938: Advanced Cellular Engineering (Spring 2027)
This course builds upon the foundational Cell and Tissue Engineering course (BME 6330) and is well-suited for students with a deep interest in the cellular engineering field.
EML 5598 Orthopaedic Biomechanics
Mechanical properties of human body’s hard and soft tissues. Mechanical and biological considerations for repair and replacement of soft and hard tissues and joints. Fracture fixation, orthopaedic implants for hip and knee, orthotic and prosthetic devices.
BME 6938 Engineering Applications in Musculoskeletal Pain
The course focuses on applying engineering principles and biomechanics to quantify, model, and treat conditions affecting the human musculoskeletal system. Key subject areas covered in this class include: Quantitative Pain Assessment, Biomechanical Modeling, and Translational Engineering.
Advanced/Specialized Courses on Whole Body Biomechanics (those offered in 2026-27 are noted):
BME 6938 Neuromechanics & Biorobotics (Fall 2026)
This course focuses on interaction between control and mechanics for human, animal, and robot movement with a focus on merging biological and engineering principles. The course is taught via a mix of lectures, computer simulation activities, and Problem-Based Learning (PBL) methods. Specific topics include neural control of locomotion, reaching and grasping, motor adaptation and learning, neurorehabilitation, and biologically inspired robotics.
BME 6938 Computational Methods in Musculoskeletal Biomechanics
This course focuses on the application of advanced data analytics and computational modeling methods to analyze the musculoskeletal system. Emphasis will be placed on physics-based models, including forward and inverse dynamics simulation; artificial intelligence (AI) methods, including transfer learning, explainable AI, and reinforcement learning; and analysis methods for multimodal data, including time-series analysis via statistical parametric mapping. Data acquisition methods (motion capture, electromyography, dynamometry, ultrasound imaging, etc.) and application domains (sports, health and wellness, orthopedics, movement disorders, wearable technologies, etc.) will be discussed in the context of critically analyzing biomechanics literature and interpreting high quality datasets.
APK 6225 Biomechanical Instrumentation
The overarching goal of this course is to develop students’ knowledge and appreciation of the instrumentation used to evaluate human motor function. We will provide a general overview of data collection techniques in biomechanics, electrophysiology of muscle and brain, and functional imaging related research. Additionally, hands on experience will be gained through laboratory experiences using motion capture, EMG, force transducers, eye tracking, and electroencephalography. The course is broken into modules for each of the techniques in the course.
ISE 6905 Special Topics in Bioengineering
This course explores the integration of biomechanics, biomaterials, biomanufacturing processes, and human performance engineering in the design and development of biomedical devices. Students will learn how mechanical principles and material properties influence human function and how these concepts drive innovation in medical and assistive technologies. This graduate course is open to all engineering students who are interested in applications of advanced bioengineering principles and seeking a career path within the medical device and healthcare industry. The course is intended to provide students with the following benefits: Competence with a set of tools and methods for product design and development; Confidence in your own abilities to create a new biomedical device; Awareness of the teamwork and different roles in R&D team for a new medical product; Ability to coordinate multiple, interdisciplinary tasks in order to achieve a common objective; Domain knowledge in biomedical device industry. The students will work in teams to complete a course project. By the end of the course, each team is expected to finish a technical paper based on the project.

General BME Electives
The following elective courses are not discipline-specific, but provide broad-based knowledge and skills. 
BME 6938: Bench to Market Commercialization (Fall 2026): This course introduces students to the basics of translating innovative technologies from the academic laboratory towards commercialization. Concepts explored will include biomedical technology development, invention disclosures, technology licensing, the Food and Drug Administration (FDA) regulatory pathways, customer discovery, the business model canvas, customer segments, value propositions, and approaches for commercialization. Class will consist of lectures by the professor, guest lectures, in-class discussions, in-class presentations, and team projects. The class will also incorporate formal NSF I-Corps training by qualified NSF I-Corps instructors, which will be valuable for students interested in start-up opportunities or industry positions. Suggested Timing/Sequence: Though not a pre-requisite, students may benefit from taking Bench to Market Commercialization after Clinical Correlations in BME (BME 6018).
BME 6938: Professional Skills for the Research Scientist (Spring 2027)
This course is designed to develop core professional competencies for research scientists, including effective scientific communication, proposal writing, career development, and responsible research practices. 
BME 6938: Global Health in Biomedical Engineering
This course explores how biomedical engineering tools and approaches can address major global health challenges in diverse socioeconomic and cultural contexts.

