
Biomechanics (BMCH) 1

BIOMECHANICS (BMCH)
Biomechanics Undergraduate
Courses
BMCH 1000  INTRODUCTION TO BIOMECHANICS (3 credits)
This is an introductory course in biomechanics that provides a brief history,
an orientation to the profession, and explores the current trends and
problems and their implications for the discipline.
Distribution: Social Science General Education course

BMCH 1100  ETHICS OF SCIENTIFIC RESEARCH (3 credits)
This course is a survey of the main ethical issues in scientific research.
Distribution: Humanities and Fine Arts General Education course

BMCH 2200  ANALYTICAL METHODS IN BIOMECHANICS (3 credits)
Through this course, students will learn the fundamentals of programming
and problem solving for biomechanics with Matlab and Excel. Students will
also learn the attributes and uses of other programming languages.

BMCH 2300  BIOMECHANICAL PRINCIPLES (3 credits)
This course is designed to provide students with the fundamental concepts
of human movement as explained through mathematics and physics
principles. These basics concepts will be crucial for students to excel in
future biomechanics courses.
Prerequisite(s): PHYS 1110, PHYS 1154, and MATH 1950 to be taken
concurrently or completed previously with a grade of C- or better.

BMCH 2400  HUMAN PHYSIOLOGY & ANATOMY I (4 credits)
The study of the structure and function of the systems of the body with an
emphasis on the skeletal, muscular, cardiovascular and respiratory systems.
Distribution: Natural/Physical Sci General Education lecture&lab

BMCH 2500  HUMAN PHYSIOLOGY AND ANATOMY II (4 credits)
The study of the structure and function of the systems of the body with
an emphasis on the nervous system, special senses, digestive system,
endocrine system, metabolism and body temperature regulation, lymphatic
system, and urinary system.
Prerequisite(s): PE 2400 or BMCH 2400 with a grade of C- or better.

BMCH 3000  BIOMECHANICAL STATICS & DYNAMICS (3 credits)
This course is the study and exploration of the effect of forces on biological
systems, mainly the human body, during static and dynamic situations.
Prerequisite(s): PHYS 2110, PHYS 1154

BMCH 4000  BIOMATERIALS (3 credits)
Students will learn the classification, properties, characterization methods,
body interactions, applications, and design principles of biomaterials.
(Cross-listed with BMCH 8006).

BMCH 4010  WEARABLE MATERIALS FOR BIOMECHANICAL
PERFORMANCE I (3 credits)
This course contains lecture and lab components focused on the design
and characterization of wearable materials used in biomechanical and
biomedical applications for heat management, moisture removal, and
respiratory protection. Students will learn the classification, properties,
evaluation methods, and design principles of wearable materials. (Cross-
listed with BMCH 8016).
Prerequisite(s): BMCH 4000 or BMCH 4670 or Department Permission

BMCH 4100  BIOINSPIRED ROBOTICS (3 credits)
The goal of the course is to involve students in an interdisciplinary vision
of biomechanics, biology, engineering and architecture by learning how
humans and other animals function in their environment. These design
principles from nature can be translated into novel devices, structures, and
robots. (Cross-listed with BMCH 8106).

BMCH 4110  3D PRINTING IN HEALTHCARE (3 credits)
A study of basic principles and applications of additive manufacturing (i.e.,
3D printing) in healthcare settings. This course will incorporate introductory
lectures, practical applications, case studies, and hands-on experiences
incorporating basic design techniques and 3D printing. Students will be
exposed to various 3D printing techniques and approaches. This course will
equip students with knowledge and hands-on experience of basic design
techniques and 3D printing. Students will demonstrate, evaluate, and apply
technical knowledge about computer aided design and 3D printing. The
final project includes a presentation of short grant proposal. (Cross-listed
with BMCH 8116).

BMCH 4200  METHODS IN BIOMECHANICS I (3 credits)
In this course students learn about the methods and equipment used in
biomechanics as well as the analysis of data collected from those methods.
Course experiences include both lecture and lab based learning. (Cross-
listed with BMCH 8206).
Prerequisite(s): BMCH 3000, BMCH 2200 with a grade of C- or better or
department permission.

BMCH 4210  METHODS IN BIOMECHANICS II (3 credits)
In this course students learn about advanced methods and equipment
used in biomechanics, as well as the analysis of data collected from those
methods. Course experiences include both lecture and lab based learning.
This course builds on the experience gained in BMCH 4200/8206, Methods
in Biomechanics I. (Cross-listed with BMCH 8216).
Prerequisite(s): BMCH 4200 with a grade of C- or better or department
permission.

BMCH 4630  BIOMECHANICS (3 credits)
A study of the forces that act on a human body and the effects that they
produce.
Prerequisite(s): BMCH 2400 [previously PE 2400] or PE 2880 or
BIOL 2740 or equivalent, AND PHYS 1110 and PHYS 1154 OR MATH 1950
to be taken concurrently or completed previously with a grade of C- or
better.

BMCH 4640  ORTHOPEDIC BIOMECHANICS (3 credits)
Orthopedic Biomechanics focuses on the use of biomechanical principles
and scientific methods to address clinical questions that are of particular
interest to professionals such as orthopedic surgeons, physical therapists,
rehabilitation specialists, and others. (Cross-listed with BMCH 8646).
Prerequisite(s): BMCH 4630 or department permission.

BMCH 4650  NEUROMECHANICS OF HUMAN MOVEMENT (3 credits)
A study of basic principles of neural process as they relate to human
voluntary movement. Applications of neural and mechanical principles
through observations and assessment of movement, from learning to
performance, as well as development. (Cross-listed with NEUR 4650).
Prerequisite(s): BMCH 1000 or PE 2430.

BMCH 4660  CLINICAL IMMERSION FOR RESEARCH AND DESIGN (3
credits)
This course will involve exposure to current clinical practices, identification
of unmet clinical needs, and information regarding future career options.
In this course, students will be matched with local clinical sites to provide
a unique opportunity for innovative and interdisciplinary approaches
to problem solving subject to practical constraints. Concepts in clinical
rehabilitation, integrated assessments, regulation of medical devices in
health care will be covered. This course will review the latest research
efforts for rehabilitation in the context of device design and implementation.
(Cross-listed with BMCH 8666).
Prerequisite(s): BMCH 4630 or equivalent and Instructor Permission. Not
open to non-degree graduate students.

BMCH 4670  INTRODUCTION TO MECHANICS OF BIOMATERIALS (3
credits)
In this course students will learn how to analyze the stresses and strains
in different structures under complex loading conditions with extensive
examples from biomaterials and materials generally used in the medical
device field. (Cross-listed with BMCH 8676).
Prerequisite(s): BMCH 3000 or Department Permission
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BMCH 4680  SPORTS BIOMECHANICS (3 credits)
This course is intended to provide students with a foundational knowledge
on how to analyze sport movements through biomechanical analytical
methods. Students will utilize foundational biomechanical principles and
apply them to a variety of sports and associated movements. (Cross-listed
with BMCH 8686).
Prerequisite(s): BMCH 4630 or KINS 4100 or Instructor Permission

BMCH 4690  CARDIOVASCULAR BIOMECHANICS (3 credits)
This course will introduce students to cardiovascular biomechanics,
emphasizing the integration of analytical and experimental methods
to better understand the mechanobiology of tissues. (Cross-listed with
BMCH 8696).
Prerequisite(s): BMCH 3000, BMCH 4670, or Department Permission

BMCH 4700  INTERNSHIP IN SPORTS MEDICINE AND
BIOMECHANICS RESEARCH (3 credits)
This course is an on-campus, supervised, educational work experience
of at least 150 clock hours at an approved worksite offering programs
and experiences in sports medicine or biomechanics. (Cross-listed with
BMCH 8706, ATHT 8706).
Prerequisite(s): 2.5 GPA and instructor permission

BMCH 4980  CAPSTONE DESIGN IN BIOMECHANICS I (4 credits)
Teams of senior-level students work with sponsors and faculty advisers to
develop solutions to real problems in the biomechanics and health-care
related fields.
Prerequisite(s): Department Permission.

BMCH 4990  CAPSTONE DESIGN IN BIOMECHANICS II (4 credits)
Teams of senior-level students work with sponsors and faculty advisers to
develop solutions to real problems in the biomechanics and health-care
related fields. The Capstone Design II course is intended to further develop
and validate the concept direction chosen during Capstone Design I by
designing the specific details necessary to build and test a proof-of-concept
prototype.
Prerequisite(s): BMCH 4980, or department permission.


