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This course covers the fundamentals of medical technology patents, focusing on the 
initial steps required to obtain a patent. This course comprises the study of 
fundamental topics of intellectual property (IP), such as copyright and related rights, 
trademarks, and patents. Fundamentals of Intellectual Property Strategy are described 
to build an effective medical device patent portfolio and addresses strategies, tactics, 
and methods for asserting the inventor’s rights. Regulation of pharmaceutical drugs 
and medical devices will cover applicable laws and regulations in the strategic 
planning, development, manufacture and commercialization of health care products. 
These topics will be analyzed with a focus on safety, surveillance, business, and law 
surrounding the regulations in the health care industry. Students will be prepared to 
work within regulatory and quality assurance constraints necessary for development of 
medical products, drug manufacturing, and clinical investigations.

The first course of a three-course sequence in which a year-long group project is 
undertaken to design and construct a biomedical engineering device or system.  This 
first course emphasizes the identification of a need for a biomedical device/system/drug. 
Students learn to perform a high-level assessment of the characteristics of the medical 
area in which a biomedical need should be identified. The course includes topics such 
as strategic focus, observation and problem identification, need statement development, 
disease state fundamentals, and treatment options.

BME I6100 Intellectual Property, Regulation and Quality Assurance

BME I6500 Capstone Design I: Identifying the Problem 
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This course provides a broad overview of the nature of translational 
challenges in the prevention and treatment of disease and disabilities. Topics 
include the normal and pathological behavior of organ systems, the 
distribution and impact of major diseases and disabilities, challenges 
encountered by clinicians and population health practitioners in their practices 
and/or community and opportunities for advancing their fields by new 
discoveries and inventions. Using a graduate seminar format, the course will 
combine background reading, discussion and student and faculty 
presentations.

This course will emphasize the value of integrity and ethical treatment of subjects in
biomedical and scientific research. The topics include scientific misconduct, ownership 
of data and discoveries, conflicts of interest, documentation, ethics of animal research, 
ethical dimensions of identifying research priorities, informed consent, research on 
vulnerable populations, and unique ethical issues in public health research and 
conducting studies in developing countries.  The course format will be a combination of 
lecture/discussion, student presentations, case analysis, and developing a final 
seminar paper.

This course focuses on business fundamentals inherent to translational product 
development, including R&D, market analysis, and business model projections. 
 Selected devices are used as case studies to illustrate the areas of cost considerations 
in the translational process and cost impact of new products and reimbursement 
strategies in the context of the health care market and business environments.  

MEDS I7100 Translational Challenges in Medicine 

BME I6200 Cost Analysis and The Business of Translation

BME I6200 Biomedical Ethics and Responsible Conduct of Research
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The second course of a three-course sequence in which a year-long group project is 
undertaken to design and construct a biomedical engineering device or system.  This 
second course focuses on the development of a solution to the pharmaceutical, 
biotechnological, drug delivery or medical device need identified in the BioDesign 1 
course, taking advantage of the creative group process and the power of computer 
design and prototyping to evaluate innovative conceptual solutions. The content of this 
course includes Ideation and Brainstorming, Concept Screening, Prototyping, and Final 
Concept Selection.

This course covers a broad range of topics in the development and operation of medical 
diagnostics, devices, and therapeutics and combines lectures, readings, case studies, 
and class discussion. Engineering and clinical faculty discuss the challenges they 
encounter in their practice, and opportunities for advancing their fields by new 
inventions and discoveries. Focus is on existing and emerging biomedical technologies, 
in terms of their core physiology and engineering, and their societal and economic 
costs. Students actively participate in organizing the lectures and discussing potential 
experimental solutions to these problems.

BME I6600 Capstone Design II: Conceptual Innovation

BME I6400 Translational Challenges in Diagnostics, Devices and 
Therapeutics 
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This course compares the “Lean Start-up Method” that has come to dominate the high- 
tech and start-up worlds to traditional business planning approaches for launching new 
ventures.  The Lean Start-up Method favors experimentation, customer feedback and 
iterative design over traditional business approaches that rely on planning and big 
design up front.  Students learn how to use a combination of business-hypothesis-driven 
experimentation, feedback and iterative product releases to speed product development 
cycles, understand capital market and risk, and strategies for product launches. 
Students participate in comparison studies of start-up approaches versus traditional 
business planning models.

This course is designed to provide students with a broad overview of issues related to 
engaging in and interpreting research in the interdisciplinary field of translational 
medicine. Topics of discussion will include key elements of pre-clinical research design 
and clinical trials, how hypotheses are developed, practical issues related to conducting 
research, and data analysis and interpretation of a variety of experimental models. 
 Students will develop a set of practical skills necessary to design reproducible research 
and to effectively evaluate basic science, epidemiologic and clinical research data and 
reports. The course format will include lectures and class exercises and assignments 
based on real research data. Students will be expected to complete a data analysis 
project and present their findings in a formal oral presentation and written report.

BME I6300 Engineering, Entrepreneurship and Business Leadership

MEDS I8200 Translational Research Design 
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The third course of a three-course sequence in which a year-long group project is 
undertaken to design and construct a biomedical engineering device or system.  This 
third course focuses on the implementation of the conceptual design solution defined in 
BioDesign 2 course. The conceptual design and prototype is transformed into a product 
that can be marketed and used at the bedside to treat patients. The content of this 
course focuses on final product development, testing, and clinical validation methods as 
well as preparation of documents for regulatory submission. Students will learn to 
develop a translational solution to a biomedical need within the constraints of a real 
world problem including quality and process management, reimbursement strategy, 
marketing and stakeholder strategy, sales and distribution strategy, competitive 
advantage and business strategy, operating plan and financial model, business plan 
development, funding sources, and licensing and alternate pathways.

BME I6700 Capstone Design III: Translational Solutions


