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Letter from the Board 

 

Dear Fellow Students, 

 
The following document represents the advice, opinions, and experiences of the members of 
the BME Student Advisory Board. While this guide is by no means official, we do hope that it 
gives you insight into the nature of the classes you will be taking while pursuing your BME 
degree. Furthermore, we hope this course guide serves as a tool as you plan and decide your 
course schedule for the upcoming academic year. The tips and comments are written by fellow 
BME undergraduates who have recently taken these courses. All course GPAs are easily 
accessible via Georgia Tech’s Institutional Research and Planning site 
(http://www.irp.gatech.edu/grade-distribution/).  

 
If you have any questions or concerns regarding this publication or BME courses, you are 
welcome to contact your Student Advisory Board representatives. Their contact information is 
given below.  

 
Sincerely, 

 
Your BME Student Advisory Board (bmedSAB) 

 
Anokhi Patel, Chair (anokhip4@gatech.edu) 
Greta Shallenberger, Vice-Chair (ges@gatech.edu)  
Vaishnavi Andra, Communications (vandra3@gatech.edu) 
Sirwoo Kim, Events (sirwookim@gatech.edu) 
Maité Merin-Mera (msmm3@gatech.edu) 
Sondos Alnamos, Outreach (salnamos3@gatech.edu) 
Chimara Good (chimara.good@gatech.edu) 
Rachit Kumar (rkumar@gatech.edu) 
Shaefali Padiyar, Secretary/Treasurer (spadiyar16@gatech.edu) 
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BMED 1000: DESIGN YOUR BIOMEDICAL ENGINEERING DEGREE 
 

An introductory class geared to help you get the most out of your undergraduate experience. 
You will learn how to apply design thinking and the entrepreneurial mindset to reflect and design 

your future at Georgia Tech and afterward. 

 
Prerequisites: None 
Credit Hours: 1 
Average GPA: Pass/Fail 

 
This course is designed to help you maximize your experience at Georgia Tech by 

teaching you how to apply the entrepreneurial mindset and design thinking to leverage your 
resources, reflect on your experiences and plan for the next few years. Originally designed by 
several upperclassmen, the goal of this course is to not only help you acclimate to GT and the 
department but to help lay the groundwork for your next few years at Tech. 

 
THE tip: You get out of this class what you put into to it. It can be tempting to put it on the back 
burner but proactively reading and engaging in activities can help you get ahead and save 
yourself work not only this semester but semesters to come. The class was designed to 
incorporate what upperclassmen wish they knew as freshman, trust us you’ll need these skills 
later! 
Recall: Why you chose BME, what you think you want to get out of the next few years here, 
what your values are. 
Spend your time... Reading the book and thinking about how you can apply the concepts and 
activities to your own life. Think about how you can leverage the resources you have in the 
class, department, Tech and elsewhere that might help you in your design your degree process. 
Again, you get out of the class what you put into to it so take advantage of it! 
Take Home: An understanding of design thinking, the entrepreneurial mindset and a few 
different plans for your next few years here and beyond. This class can set you up for a 
successful four or more years here at Tech if you put in the time! 

 

BMED 2210: CONSERVATION PRINCIPLES IN BME 
 

A study of mass, energy, and momentum balances applied to problems in biomedical 
engineering. 

 
Prerequisites: CHEM 1211K and MATH 1552 (or MATH 1501) 
Credit Hours: 4 
Average GPA: 2.83 

 
This course is designed to build your engineering toolkit. You will learn to tackle open-

ended problems and analyze complex systems by making realistic modeling assumptions and 
estimations, seeking out necessary information, and applying the conservation principles of 
mass, energy and momentum. This course consists of one (one hour) lecture and two 2-hour 
problem-solving studio (PSS) classes. In PSS, you will work with a partner to solve problems in 
class under the guidance of your professor and TAs. This class will have regular and plenty 
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amounts of homework and quizzes and a strong emphasis on developing interpersonal skills. 
The emphasis of this class is on problem-solving process, so be sure that you follow the 
methodology taught in class and write down all of your work clearly so that you communicate a 
systematic approach to the problem. If you are not confident in the concepts, take advantage of 
office hours and FOCUS tutoring. Start your homework early. The homework in this class is very 
time consuming so have ample time set aside to tackle your assignments. It is best to do the 
problems with a group of your classmates.  

 

THE tip: Take advantage of PSS!  The best way to be successful in this class is practice.  PSS 
is an extremely valuable opportunity to practice solving problems, while receiving real-time 
assistance from your classmates, TAs, and professor.  PSS is only as useful as you make it, so 
it is important to do the reading and come prepared.  
Recall: General chemistry (ideal gas law), linear algebra (solving systems of linear equations), 
and physics I (energy principles). 
Spend your time... Working lots of problems. It is important to really understand each key 
concept taught in the course, but it’s just as important to be able to do the problems quickly. 
Homework will be very time consuming but it is one of the best ways to practice problem-solving 
and gain confidence applying the concepts learned in class.  
Take Home: Important concepts to take away from this course are engineering problem solving 
skills, drawing a proper engineering diagram, estimation, and group work skills. 

 

BMED 2250: PROBLEMS IN BME 
 

Biomedical engineering problems from industrial and clinical applications are addressed and 
solved in small groups using problem-based learning methods. 

 
Prerequisites: BMED 2210 
Credit Hours: 3 
Average GPA: 3.65 

 
This course is divided into random groups (~8 students) with an upperclassman BME 

student and faculty mentor. Your team is given a complex, interdisciplinary problem to solve 
during the semester. You must utilize proper research methods, while tracking all the research 
and progress your team makes towards an innovative solution; your team then proceeds to 
formally present your proposed solutions to other groups and facilitators. The resources and 
methods you use to reach solutions may require independent inquiry. Make sure to note your 
research in your Engineering Logbook - an annotated inquiry log of all progress made 
throughout the semester as it will help you in later courses and your group facilitator will check it 
often. The formal presentations that end each phase are followed by thoroughly written 
technical reports. Throughout this course, you can expect to receive limited guidance from your 
facilitator and demonstrate strongly interdependent group work and creative solutions. Don’t be 
afraid to communicate with your facilitator about areas of improvement as well.  

 
THE tip: Work as a team! Be proactive and organized as a group and individually - you don’t 
want to be working on assignments at the last minute alone - speak up and encourage others to 
take responsibility. Make a regular schedule for group meetings, and make sure everyone 
attends the group meetings. Try to maintain good relationships with your fellow group members; 
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it will make the semester much smoother and form valuable connections for future BME classes 
that allow you to choose your own group members. 
Recall: Literature review skills (skim, scan, summarize), teamwork, and presentation skills. Any 
skills from prior classes like MATLAB, differential equations, and statics.  
Spend your time... Meeting with your team (in and out of class) and researching independently. 
It helps to read articles and then summarize them; make copies of your summaries in your log 
for your teammates so the meetings can go more effectively and efficiently and others can 
access your work. For group presentations, rehearse, rehearse, rehearse! You can never be 
over-prepared for presentations. 
Take Home: Approaching an ill-defined problem to arrive at a novel, informed solution. The 
team building, communication, and literature review skills come in handy for future BME courses 
and are a great starting point for knowing what direction you want to take with BME (research & 
development, statistical analysis, programming, management, etc.). Getting to know a faculty 
member in a small team-setting is invaluable. 

 

BMED 2310: INTRODUCTION TO BME DESIGN 

  
Biomedical engineering problems from industrial and clinical applications of medical devices are 

addressed and solved in small groups using problem-based learning methodologies in 
preparation for capstone design. 

  
Prerequisite: BMED 2210, BMED 2250, and PHYS 2211 
Credit Hours: 3 
Average GPA: 3.55  
  
This course focuses on a semester long team project encompassing the re-design of a medical 
device, technical writing, CAD, and presentations. Weekly lectures provide information about 
the design process that will help your team as the project moves forward. The project requires 
excellent teamwork skills, delegation, and a strong awareness of individual team members’ 
strengths and weaknesses. The first month of the class includes a large amount of skill-building 
take home assignments, and the latter part of the class includes very little homework and is 
entirely focused on the semester project. There are also SolidWorks tutorials that are due 
weekly and some quizzes over SolidWorks modeling. 
  
THE tip: Try to take the class with students you know you work well with! Begin writing your 
report throughout the course rather than waiting to write it all at the end. Try to pick interesting 
and unique medical devices - go outside of your comfort zone! Innovation does much better in 
this class than reinventing the wheel or something that has been done to death. Talk to your TA 
outside of class so that she/he knows you're putting forth the effort. DO NOT stop working on 
your project, especially in the latter half of the course. It can be difficult to manage learning 
SolidWorks and working on your projects, but don’t neglect either of them.  
  
Recall: BMED 2250 team skills, literature review, statics for engineering analysis, presentations 
during the lecture period (incorporate whenever possible), any other courses you’ve taken like 
circuits, chemistry, physiology, etc. that can help with understanding or explaining your device. 
Spend your time... Making a shared calendar with due dates because the class is fast paced! 
Focus on the rubrics as well as learning and refining SolidWorks skills for class, work, and your 
resume. Keep your notebook updated ALWAYS because the notebook checks are 
unannounced! Keep up with SolidWorks assignments and start early. 
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Take Home: Important takeaways are presentation skills, basic SolidWorks skills, as well as 
background on the design iteration process in the medical device industry. 

BMED 3100: SYSTEMS PHYSIOLOGY 

 
An introduction to human physiology emphasizing biomedical engineering approaches to the 

understanding of basic organ function, disease states, and medical intervention. 

 
Prerequisite: CHEM 1315 (or CHEM 2311) or Junior Standing 
Credit Hours: 3 
Average GPA: 3.23 

 
This course focuses on how the body maintains homeostasis by going through the major 

body systems (nervous, cardiac-respiratory, renal) and their physiology (how they function). You 
will spend a few weeks on each system, and every 5 weeks or so you’ll be tested on these 
systems. This course follows a more traditional lecture-based format, but depending on the 
professor, you may do group projects or create concept maps. Both will help you understand the 
concepts learned in a more holistic sense.  

 
THE Tip:  Understand how your professor will test. This may mean you need to really focus on 
the book and not class notes or the opposite. This class will become immensely easier as you 
begin to understand how and what to study. Don’t be afraid to ask if the professor expects you 
to memorize something or not - they will be honest.  
Recall: Biology from high school and organic chemistry. 
Spend your time... By being a self-learner and going the extra mile to learn the material. Don't 
memorize facts; understand the reasons behind any action. Visiting office hours never hurts and 
often allows the professor to go more in depth. Print out PowerPoints before class and pay 
attention to the class lectures. Spend your lecture time writing something the professor 
mentioned in class that is not mentioned on the slides. Also take the time to understand 
homework assignments because similar questions will show up on exams. 
Take Home: An understanding of human physiology and how complex systems work together. 
This is very helpful for MCAT studying for premedical students. Basic concepts in this class will 
be referred to in other courses (BMED 3110, BMED 3610, etc.) 

 

BMED 3101: INTRO TO BIOMEDICAL DATA SCIENCE 

 
A survey of programming languages and techniques to better understand and process data. 

 
Prerequisites: CS 1371 
Credit Hours: 3 
Average GPA: 3.75 

 
This exploratory course on different software and techniques used for data analysis can 

be applied in both the research and industry setting. Students will learn how to work with big 
data in EXCEL, Python, Mathematica, Matlab, R, and C. Each module of the class focuses on 
one software and what its capabilities are and what it should and shouldn’t be used for, with 
short independent projects after each module is finished. Classes are formatted to have an 
open discussion with students guiding the professor on how to approach the daily task for 
lecture. Whatever part of the task isn’t finished during lecture will be due the next class period 
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as homework. This course often requires students to utilize the internet to complete some of the 
tasks assigned, in order to properly teach students how to address a problem they might not 
immediately know the answer to. 
To be prepared for this class, one must be able to apply the basics of computer science, basic 
calculus (think derivatives), and follow along in class. 
 
THE tip: You must follow along in class on your own computer. Often, the homework 
assignment builds right off of the in-class work. Make sure you form a group chat with a few 
people or the entire class early on. 
Recall: You will utilize Matlab from CS 1371 and statistics from BMED 2400. If you’ve taken 
BMED 3520, some of the concepts taught in that class can also be applied. 
Spend your time... Working on tasks diligently as soon as class ends as you’ll be able to recall 
what you learned more readily. 
Take home? Much of what you’ll take home will help you with other classes that require dealing 
with data analysis such as 3310 and 3610. A class like this will also help you prepare for a 
career in bioinformatics, which is a quickly growing field that biomedical engineers can readily 
take a niche in. 

BMED 3110: QUANTITATIVE ENGINEERING PHYSIOLOGY LAB I 
 
A hands-on lab providing an active-learning team environment to reinforce selected engineering 
principles of physiology, emphasizing a quantitative model-oriented approach to physiological 

systems. 

 
Prerequisites: BMED 3400, BMED 3100, BMED 2400 (or CEE/ISYE 3770) and CS1371 
Credit Hours: 2 
Average GPA: 3.34 

 
In this course, you will complete a series of five modules directly related to various 

physiological areas you’ve likely already been exposed to. Each module has a certain number 
of deliverables that counts for a specific percent of your grade for that module, often based on 
difficulty to accomplish. It’s important to note that for some modules, the deliverables may add 
up to over 100% - this means you must be deliberate in which deliverable(s) that you choose, 
balancing time spent on accomplishing the deliverable vs. the grade payoff. Information on how 
to complete each module isn’t handed to you on a silver platter, so you must use inquiry skills to 
frame the problem and fully understand it. Expect to write technical reports and learn how to 
gather and analyze real biological data using hardware and software. The data will be noisy, so 
be careful with all of your apparatus to not add even more noise. Follow rubrics closely for 
papers and presentations. Carefully discuss statistical analysis for each project in presentations 
and papers. This course will give you the opportunity to learn how to problem-solve, work with a 
team, and write scientific reports. This is also a great opportunity to become more familiar with 
MATLAB, circuits, and myDAQs, which allow you to program and collect data in conjunction 
with a variety of devices.  

 
THE tip: Have a good group dynamic. Decide on team members and register for the same 
class, if possible. This is a very time-consuming class, so plan your meeting times at the 
beginning and try to get along with your group. Don’t be afraid to encourage others to take on 
responsibility. 
Recall: Circuits, statistics, BMED 3400, BMED 3100, and the basics of CS 1371 
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Spend your time... In lab. Become familiar with MATLAB and circuits, especially. You will 
regularly have to complete experiments outside of scheduled lab times. 
Take Home: MATLAB skills, an ability to integrate biology and engineering concepts from 
multiple classes to address a well-structured research question. Also take away the course’s 
intent for students to properly utilize statistics to analyze experimental data. 

 

BMED 3310: BIOTRANSPORT 
 

Fundamental principles of fluid, heat, and mass transfer with particular emphasis on 
physiological and biomedical systems. 

 
Prerequisites: BMED 2210 and MATH 2551 (or MATH 2401) and MATH 2552 (or MATH 2403) 
and CS 1371 and PHYS 2211 
Credit Hours: 3 
Average GPA: 2.85 

 
Biotransport looks at the biomedical approach to understanding the movement of mass, 

fluid or heat in physical systems. Fluid dynamics is one part of what you study here, and blood 
vessel flow is the perfect example of this. Mass transfer is important in areas such as drug 
delivery and nutrient delivery to tissue-engineered constructs. Heat transfer is important in areas 
such as cryoprotection of tissues. You must apply fluid dynamics principles, such as Reynolds 
Transport Theorem and Navier-Stokes to solve problems concerning drug delivery, blood vessel 
transport, etc. The class is taught in a Problem-Solving Studio (PSS) setting, similar to that of 
BMED 2210. This involves working collaboratively on problems with classmates, applying the 
concepts you've learned about in lecture, and tackling difficult problems while engaging with the 
TAs and professors in class. 

 
The tip: This is a fast-paced class so practice, practice, practice! Do the frequent homework, go 
to every PSS and/or PLUS session, attend office hours, and form study groups. Remember that 
mass and heat transfer are similar and draw parallels to help in faster understanding. 
Recall: Differential Equations, Multivariable Calculus, BMED 3100, and BMED 2210. 
Spend your time.., Doing all the problems you can get your hands on, including homework, 
sample questions from lecture, and recitation. Understand all of the problems and approaches 
very well. Utilize both TA and professor office hours.  Read the notes before class to make sure 
you get the most out of lecture.  
Take Home: Understanding of fluid dynamic and mass transport problems as they relate to 
bodily functions. 

 

BMED 3400: INTRODUCTION TO BIOMECHANICS 

 
An introduction to the basic concepts and methods in biomechanics, including statics, 

deformable bodies, and rigid body dynamics. 

 
Prerequisites: MATH 2551 and COE 2001 
Credit Hours: 4 
Average GPA: 2.95 
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This course will expand on the principles of statics by presenting concepts in the 
mechanics of materials under static conditions (deformable bodies), as well as the dynamics of 
rigid bodies. After completing this course, students will be able to analyze problems in 
biomedical engineering by applying simple models of material deformation and rigid body 
dynamics. This class emphasizes problem-solving process, so be sure to think critically about 
the fundamental concepts behind the material and systematically apply the concepts and 
problem-solving methodology taught in class. This may be useful in modelling forces and 
moments in the musculoskeletal system, understanding intracellular forces, or generating 
design criteria for medical devices. It is usually taught in a traditional lecture format, with regular 
quizzes and challenging homeworks. Take great notes and don’t miss a class. For some 
professors, this is the only information available.  

 
THE tip: Use the homework as an opportunity to practice solving problems and apply the 
principles taught in lecture. It’s important to understand the fundamental concepts behind the 
problems, not just being able to solve them with a certain set of numbers, since these will be 
your guide for problems on the exam and final.   
Recall: Statics, integral calculus, trigonometry, and kinematics. 
Spend your time… Working on problems from the homework and other available practice 
problems 
Take Home: Analysis of deformable bodies and rigid body dynamics, application of simple 
models, applying mechanical analysis to biomedical engineering systems. 

 

BMED 3520: BIOMEDICAL SYSTEMS AND MODELING 

Basic concepts, modeling tools and analysis techniques for the study of biomedical systems, 
from drug delivery to gene expression to population models. 

 
Prerequisites: BMED 3100 and BMED 2210 and MATH 2552 (or MATH 2403) and CS1371 
Credit Hours: 3 
Average GPA: 3.05 

 
In this course, you will learn about how to model various kinds of biological based 

systems. You will learn the math and assumptions behind each of the models (featuring 
differential equations and linear algebra), how to use PLAS and Matlab to model complicated 
systems, and what real life situations each method is most useful for. Be familiar with the 
software. The better you understand the concepts and software, the easier (and more useful) 
the studio section is. Take the time to review the math concepts that are mentioned in 
class.  Regardless of the section you are in, the class is structured the same, and each 
professor lecture to the entire class. Similar to BMED 2210 and BMED 3310, there is a PSS 
type recitation twice a week where you are given a recap of material and expected to complete 
practice exercises in small groups. Periodically during these recitations, there is a class 
discussion of each exercise. Many of the problems do not have a single solution, so a class 
discussion helps to see multiple iterations and fully understand each model and its limitations. 
There are weekly group homework assignments as well, which you can work on with anyone 
enrolled in the class. This is a great time to apply the concepts and skills you have learned that 
week. 

 
THE Tip: Utilize your groups to tackle the homework together in order to fully understand it; 
don’t do separate problems and combine them at the end. 
Recall: Differential equations, linear algebra, BMED 3100, and MATLAB. 
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Spend your time… working on the problems assigned during recitation and completing 
homework. 
Take Home: Different approaches to model complex systems and computational tools to 
perform such modeling. 

 

BMED 3600: PHYSIOLOGY OF CELLULAR & MOLECULAR SYSTEMS 
 

In depth cell and molecular physiology focused on cellular responses to stimuli, including cell 
organization/reorganization, membrane transport/kinetics, cell signaling/molecular biology, 
mechanobiology, energy requirements, and cutting edge technologies for the study of cells. 

 
Prerequisites: BMED 3100 
Credit Hours: 3 
Average GPA: 3.18 

 
This course teaches you basic mammalian cell anatomy and an in-depth look into 

cellular level mechanisms. A few of the topics covered in this class include 
transcription/translation, cell growth and death, structure and function of cell membranes, the 
cytoskeleton, and lab techniques such as western blot and PCR. You will be assigned multiple 
scientific papers related to novel research in the field to read and to analyze. In addition to 
regular exams, you will work with a team on a project that includes a paper and presentation 
component.  Don’t wait until the night before to review articles and finish your group papers (the 
professor will know and your grade will suffer). For each project, you will be assigned to design 
a technique that can potentially cure a disease by applying the concepts learned in class. These 
may include describing experimental setups, so think carefully through these and how you may 
collect/visualize data. Work on your writing skills; you will be expected to write scientific papers 
and proposals.  

 
THE tip: Attend lecture! Don’t let the first few lectures confuse you - this material is generally 
review for the majority of students, so don’t build the impression that this will be an easy class. 
Test material comes nearly all from lecture, so you should attend lecture. Use the textbook to 
reinforce your knowledge and gain a better understanding. Keep in mind some professors may 
talk about their own research, and anything they say is fair game on a test. 
Recall: Biology from high school, BMED 3100 
Spend your time… reviewing lecture slides for the tests and doing a literature review for your 
assigned project (paper and presentation). Communicate with your team and meet often. 
Take Home: Important cell biology concepts, innovative techniques that are currently shaping 
the medical world, writing proposals, experimental setup, reading, reviewing, critiquing papers 
and incorporating relevant information. 

 

BMED 3610: QUANTITATIVE ENGINEERING PHYSIOLOGY LAB II 
 

This lab provides an active-learning team environment, incorporating common cell/molecular 
biology techniques, to reinforce selected engineering principles in an in vitro cell culture setting. 

 
Prerequisites: BMED 2310 (or BMED 2300) and BMED 3310 (or BMED 3300) and BMED 3110 
and BMED 3600 
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Credit Hours: 2 
Average GPA: 3.90 

 
This course is the second of the two lab classes and is divided into groups of 3-4 in a lab 

of about 20-30 people. You will learn the basics of cell culturing techniques and how to perform 
experiments with various cell lines and treatment methods, as well as how to use the various 
equipment in the lab. There are 5 modules throughout the semester, which each one being 
progressively more independently driven. The last module is completely novel and could fit 
within the scope of a journal publication. This is also a great course to prepare for a research 
environment as it gives hands-on wet lab experience. 

 
THE tip: Make sure that your group is composed of people you want to work with and make 
sure that their schedules match yours enough to put in the lab time. Also, try to have at least 
one to two members with cell culture experience.  
Recall: Problem solving skills, cancer biology from 3600, literature review and any wet lab 
research experience is a huge bonus. 
Spend your time… planning your experiments and creating a schedule for lab time. 
Take Home: This class teaches experimental design and execution, particularly useful for those 
pursuing wet lab research in industry or academia. 

 

BMED 3801: THE ART OF TELLING YOUR STORY 

  
Students are engaged to develop multiple stories that reflect their experiences that can be 

communicated to others. This course is intended to be an exercise in reflection to develop a 
greater self-awareness, curiosity, and general storytelling skills. 

  
Prerequisite: BMED 2250 
Credit Hours: 1 
Average GPA: N/A (First offered in Fall 2018) 
  

This course is a depth elective that may not be offered every semester, but is currently 
planned to be offered in Spring 2019. This course is a part of an increased focus on reflection 
and self-awareness within the BME department, and is closely tied to the 3 Cs (creativity, 
connection, and creating value). The ultimate goal of this course is to help students generate 
multiple stories that reflect powerful experiences in their lives or to explain aspects of their 
personality for the purposes of communicating those to others. These stories are excellent 
things to have for interviews, medical or graduate school applications, and networking 
opportunities. There are very short assignments weekly that are intended to help you get an 
inspiration for your own stories. Class is usually a relatively long block of developing stories and 
listening to others’ stories while receiving feedback. 
  
THE tip: Take this class if it interests you - don’t just take it for the credit. Show up to class 
every day (attendance is mandatory, and most of the point of the class is attending); make sure 
to relax and have fun – this is usually not a strict class. 
 Recall: General writing abilities, think about experiences you’ve had in your life and aspects of 
yourself you’d like to communicate to recruiters or interviewers. 
Spend your time... The homework assignments are very short, but don’t push them off until the 
last minute. Spend some time reflecting about yourself. 
Take Home: Stories to tell about yourself and a heightened sense of self-awareness. 
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BMED 4602: SENIOR DESIGN PROJECT I 

Team-oriented design project in biomedical engineering, incorporating engineering standards 
and realistic design constraints. Includes introduction to relevant regulatory, intellectual 

property, and business management topics. 

 
Prerequisites: BMED 3610 and BMED 2310 (or BMED 2300) (you can apply to take BMED 
3610 and BMED 4602 in the same semester if you are a graduating senior) 
Credit Hours: 2 
Average GPA: 3.38 

 
    This course begins by either bidding on a sponsored (industry, healthcare, or research) 
project, or proposing your own project. Both options require approval from the course instructors 
before moving forward. Once the project is confirmed, the rest of the semester is spent 
exploring that project and designing a solution. This involves conducting user interviews, 
determining user needs, concept creation, design and modeling, prototyping, testing, and 
following various engineering design specifications. Throughout the semester, you’ll give 
presentations and write several papers outlining your progress. You’ll work on a team of 3-6 
students, and have a project advisor. At the end of the semester, all project teams attend the 
Georgia Tech Capstone Design Expo, and present their final device/solution that fulfills a unique 
need in the biomedical/healthcare industry.  

 
THE tip: Find motivated teammates prior to the beginning of the class who have similar 
interests, but diverse skill sets and perspectives so that you can find a project you are all 
passionate about.  
Recall: Everything! Technical instruction is minimal; classroom-based instruction is focused on 
the real-world, professional aspects of medical device development most students are 
unfamiliar with. Much of the class involves application and practice of pre-existing technical 
skills. 
Spend your time… maintaining consistent communication with your team and project advisor 
to ensure you achieve your goals for the semester. Be efficient during group meetings. Plan to 
meet with your team at least 3-6 hours each week. Keep your lab notebook up to date and write 
down everything! 
Take Home: This class gives a great idea of teamwork and the design iteration process. 

BMED 4603: SENIOR DESIGN PROJECT II 
 

Continuation of a team-oriented design experience initiated in BMED 4602 Capstone Design. 
Includes more advanced relevant regulatory such as intellectual property, and business 

management topics. 

 
Prerequisites: BMED 4602 
Credit Hours: 3 
Average GPA: 3.38 

 
This course is offered as an elective in order to provide students an opportunity to further 

develop their BMED 4602 project. Each team will prototype the design, test it, and write a 



2017-2018 BME Course Guide  bmedSAB 

16 
 

510(k), among others things. At the end of the course, you will present a functional prototype to 
your classmates, instructors, advisors, and potential future employers. 

 
THE tip: Make a Gantt chart right at the beginning so that your team doesn’t lose any steam 
from BMED 4602 
Recall: Your work in BMED 4602. You’re continuing your senior design project and pushing it 
past the initial prototyping phases. 
Spend your time… Maintaining good documentation and building a network. It really helps to 
monitor your own progress and makes it easier to progress if there are team communication 
issues. For the network, there are SO many great people willing to help on your project on and 
off campus. 
Take Home: If you aren’t turning your project into a startup, then you have an amazing 
technical/team project to talk about in interviews. There are also the occasional job offer that 
can come from the network you’ve cultivated throughout the project. 

BMED 4500: CELL & TISSUE ENGINEERING LAB 
 

The principles of cell and tissue engineering will be presented as a laboratory course to give 
students a hands-on experience. Cell engineering topics include receptor/ligand interactions, 

cell cycle/metabolism, cell adhesion, cellular mechanics, cell signal transduction, and cell 
transfection. Tissue engineering topics include applications, biomaterials/scaffolds and cells for 

reparative medicine, bioreactors and bioprocessing, functional assessment, in vivo issues. 

 
Prerequisites: BMED 3610 
Credit Hours: 2 
Average GPA: 3.82 

 
This lab course expands on the familiarity of experimental skills and techniques learned 

in BMED 3610, translation of theoretical concepts to the development of practical materials, and 
evaluation of the critical issues and choices needed in developing a tissue-engineered 
construct.  After completing this course, you will be able to apply acquired laboratory skills and 
experimental design skills to cell and tissue engineering experiments with experimental 
variables and controls. Additionally, you will be able to identify the engineering and biological 
issues relevant to cell and tissue engineering. This course is divided into a weekly hourly lecture 
and two weekly laboratory sessions (one 4-hour session and one 1.5-hour session). There are 
around 6 lab modules. Grading is based on lab reports, lab performance, a midterm exam, and 
a cumulative final exam.  
 
THE tip: Read the supplementary textbooks to better aid the lecture notes. Additionally, read 
the assigned supplementary research articles for each module. These will help you understand 
the experiment and guide in your analysis for your lab report. Lab reports are broken down into 
a 2-page abstract and a list of questions. Do not leave the lab reports until the last minute as 
they are time-dependent process. This class emphasizes your data analysis skills and your 
ability to apply theoretical skills to a practical process. Actively participate during the lab 
sessions.  
Recall: Sterile tissue culture techniques, statistical analysis, analytical problem solving  
Spend your time... Working on lab reports and questions, reading the assigned research 
articles. 
Take Home: Applying experimental skills and techniques to cell and tissue engineering 
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experiments to better understand the engineering and biological challenges presented in cell 
and tissue engineering. 

BMED 4739: MEDICAL ROBOTICS 
Prerequisites: None 
Credit Hours: 3 
Average GPA: 2.93 

This is an introductory robotics class. The focus of lecture is robotics theory, covering things like 
matrix transformations, forward and inverse kinematics, and Jacobians, for the analysis of 
different manipulators. Homework assignments are not graded but are essential for succeeding 
on the quizzes. Readings are not assigned from the textbook, but it is a good idea to follow 
along outside of class with the textbook. Ask questions in lecture. Aside from the theory in-
lecture stuff, you have to form a team and build a functional 3-5 degree of freedom prototype for 
a healthcare robot. 

Be proactive about getting feedback on your design. All of the hands-on robotics work is on your 
own, with no guidance from class. You’ll want to have multiple programmers on your team, and 
at least one person who is good with electronics. If you don’t have experience with this sort of 
thing, make sure you have time on your schedule to build your skills outside of class until you 
get to the project. 

Recall: Linear algebra, multivariable calculus, good teamwork practices from 2250 

Spend your time… mastering those homework problems. Maintain good communication with 
your team and good distribution of labor. Use a notebook to draw out design ideas because it’s 
hard to explain 3D motions. Watch tons of YouTube videos of different mechanisms you can 
use for your designs. There is no official means for evaluating team members so be diligent with 
problem resolution to avoid hang-ups during your project. 

Take Home: This class gives you good first exposure to robotics, hands-on technical skills that 
you can apply to future projects and classes, and a project worth putting on your resume. 

 

BMED 4750: DIAGNOSTIC IMAGING PHYSICS 
  

This course combines physics and image formation methods for conventional X-ray, digital X-
ray CT, nuclear medicine, and magnetic resonance and ultrasound imaging. 

  
Prerequisites: BMED 3110 
Credit Hours: 3 
Average GPA: 2.95 
  

In this course, you will study conventional planar imaging, digital x-ray imaging, 
computed tomography, positron emission tomography (PET), nuclear medicine imaging, 
magnetic resonance imaging (MRI), ultrasound imaging, and clinical trials. The goal for students 
in this course is to understand the imaging methods and the interactions between tissue and 
components of the imaging system, and to gain a full picture of modern imaging device 



2017-2018 BME Course Guide  bmedSAB 

18 
 

application in the medical industry. Problems cover topics such as attenuation, radiation doses, 
and radioactive decay. You will need to step back to the fundamentals of mathematics and 
physics to begin to analyze image data.   

 
THE tip: Attend every class and study the lectures and assignments. Ask lots of questions if 
you are confused right away to the professor and other students. Tests require basic 
understanding of how the imaging system works to mathematically solve the problems. Focus 
on understanding the problems solved in class to excel on the exams. Do the whole HWs 
questions and not only the assignment questions, they will be extremely helpful on the test. Try 
to understand the concepts of the HWs questions, the test is normally more challenging than the 
HW.  

 
Recall: General knowledge regarding physics and image formation methods for conventional 
imaging systems. 
Spend your time... Studying lecture notes, problems solved during lecture, practice tests, and 
asking questions. 
Take Home: If you're interested in the field of medical imaging, this class will help you gain 
basic knowledge about the various imaging systems which is highly applicable to pre-med 
students. 

 

BMED 4751: INTRODUCTION TO BIOMATERIALS 
 
This course is an introduction to different classes of biomaterials (polymers, metals, ceramics) 

and physiological responses to biomaterial implantation. Topics include material properties, host 
response, and biomaterial characterization techniques. 

 
Prerequisites: MSE 2001 
Credit Hours: 3 
Average GPA: 2.86 

 
This course serves as an introduction to different classes of biomaterials (polymers, 

metals, ceramics) and physiological responses to biomaterial implantation. Topics include 
material properties, host response, allergies, and biomaterial characterization techniques. It also 
focuses on memorizing facts, graphs about different materials used in the body for engineering 
and healthcare purposes, and how the body physiologically responds to these materials. Notes 
are often handwritten in class, so class attendance very important. The exams are free 
response questions where partial credit can be given.  

 
THE tip: Memorize, memorize, memorize! Attend class every day, take notes extensively, and 
actively ask questions at review sessions prior to exams. It’s easy to forget the real world 
applications of these materials as well so make flashcards of key processes and vocabulary, 
and pay close attention to spelling! 
Recall: MSE 2001, BMED 3100. 
Spend your time... Reading the textbook before class so you have context during lecture and 
memorizing material attributes. 
Take Home: This course is critical for anyone planning to work in the medical device industry, 
as understanding the clinical impact of the materials you select for medical design is extremely 
important. 
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BMED 4757: BIOFLUID MECHANICS 
 
This class is an introduction to the study of blood flow in the cardiovascular system. There is an 

emphasis on modeling flow for clinical research applications. 

 
Prerequisites: BMED 3310 (or BMED 3300) 
Credit Hours: 3 
Average GPA: 3.44 

 
This course serves as an introduction to the study of blood flow in the cardiovascular 

system. There is emphasis on modeling and the potential of flow studies for clinical research 
application. You will become well-versed in heart physiology and flow and attempts to current 
technology to improve weak or diseased hearts/vessels by giving group presentations. The 
professor often delegates lectures to the TAs, so be prepared to handle last minute changes in 
organizations and assignments. 

 
THE tip: Attend lecture, and read the textbook and assigned readings. Learn heart anatomy and 
blood flow early on… it will help you visualize everything from the start. 
Recall: Fluids, calculus, and physiology. 
Spend your time... Reviewing lecture notes, heart anatomy, and reading the text. Start early on 
the final project. 
Take Home: Knowledge on the cardiovascular system as it is a great course for pre-meds and 
those interested in medical device industry. 

 

BMED 4758: BIOSOLID MECHANICS 
 

This class explains the mechanics of living tissue, e.g., arteries, skin, heart muscle, ligament, 
tendon, cartilage, and bone. Constitutive equations and some simple mechanical models helps 

students understand the mechanics of cells, and applications. 

 
Prerequisites: BMED 3400 
Credit Hours: 3 
Average GPA: 3.28 

 
In this course, students will learn how to perform tensor algebra operations and employ 

index notation to manipulate expressions containing scalar, vector, and second-order tensors. 
Students will further investigate the various definitions of stress and strain to identify the 3D 
states under different loading scenarios. This course will delineate the general mechanical 
characteristics of different biological materials and identify appropriate theoretical frameworks to 
perform stress analysis. To be prepared for this class, you must be able to apply the basics of 
classical physics, including conservation of mass, linear angular momentum, energy, and 
entropy inequalities in order to determine material parameters for biological tissues. Learn how 
to simplify these to basic materials. In some versions of this class, there will be MATLAB and 
ABAQUS based projects to model and visualize more complex biomechanics problems. 
Students read several research papers about the effects of biomechanics in the professor’s 
chosen system. 
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THE tip: Take legible and organized notes in class. Do the homework assignments carefully, 
and when studying for the exam, try redoing the homework problems and in-class examples. 
Start projects early. 
Recall: BMED 3400 and matrix algebra 
Spend your time... Devote time to practicing solving problems and in-class examples.  
Take Home: What viscoelasticity is and how to approach analyzing the mechanical properties 
of soft tissues (both experimentally and analytically). How mechanics affects function of different 
systems in the body. 

 

BMED 4765: DRUG DESIGN DEVELOPMENT & DELIVERY 
 

This is an introduction to the pharmaceutical development process, including design of new 
drugs, synthesis and manufacturing issues, and methods for delivery into the body. 

 
Prerequisites: CHEM 3511 or CHEM 4511 
Credit Hours: 3 
Average GPA: 2.99 

 
This course introduces students to the drug design, development, and delivery process 

in the context of generating pharmaceutical therapies. The class is divided into modules 
covering the principles of drug discovery and design, the pharmaceutical manufacturing 
processes of different kinds of drugs (small molecule drugs, protein therapeutics, vaccine’s, 
etc), and a variety of common drug delivery methods (oral, transdermal, ocular, etc.); students 
spend approximately 2-3 weeks covering each of these modules. During spring break, there is 
typically a trip to Puerto Rico planned that involves visiting and touring multiple pharmaceutical 
companies in the area. Throughout the semester, there are about 4-5 homework’s, 4-5 quizzes, 
written reports, oral reports, and a final exam. The written and oral reports cover a case study of 
actual drug products that is assigned to a group of three to four students in the second half of 
the semester. Typically, groups for these case studies are assigned in such a way so that each 
group is made up of students of different majors (biomedical engineers, chemical engineers, 
biochemistry, chemistry, others); be prepared to work with students from all sorts of 
backgrounds. This course demonstrates an appreciation for critical issues, analysis 
performance, and quantitative calculations related to drug design. This class integrates 
concepts and demonstrates an appreciation for the interdependence of drug design, 
development, and delivery.   

THE tip: Although attendance is only mandatory for the second half of the semester 
when case studies are being presented, attend all classes throughout the semester. All quizzes 
and homework’s typically take material directly discussed during class. Along with that, the final 
exam is solely based on all of the case studies presented; pay attention in class and take good 
notes about each case study.  
Spend your time: Devoting time to the homeworks, final presentations, reviewing the lecture 
notes, and working on the case study assigned. 
Take home: Understand the critical issues and topics related to drug design, drug development, 
and drug delivery, along with understanding the different phases and the broader implications of 
the pharmaceutical process. The Puerto Rico trip and the class itself also provides opportunities 
to network with professionals in the pharmaceutical industry. Also make sure to keep in mind 
the knowledge of pharmaceutical industry, and networking with industry and professors. 
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Recall: Biochemistry, Bioorganic/Organic Chemistry, Biotransport (specifically, diffusion 
phenomena). A bioorganic chemistry and transport phenomena review session may also be 
offered during the first two weeks of classes by the graduate TA.  

BMED 4813 A: CLINICAL OBSERVATION AND DESIGN EXPERIENCE 
 

This course is designed to gain exposure to clinical environment and research design in 
medicine. Students will collect research data and identify and enroll patients in ongoing 

research studies while learning observational skills to solve problems in a clinical environment. 

 
Prerequisites: BMED 3100 and BMED 2310 
Credit Hours: 3 
Average GPA: 3.72  
 

 
This course provides exposure to the clinical environment and research design in medicine. 
Students will observe the conditions in the hospitals at Grady, Emory Midtown, Emory Main, to 
look for potential problems and improvements in safety, environment, devices, and more. 
Students go on two shifts a week (one at the Grady ER, and the other at one of the other 
locations) for about 3 hours each shift in pairs. During the shifts, students must keep detailed 
observations in their composition notebooks. This class is NOT strictly a shadowing class! This 
course can require students to help in research data collection by timing certain processes or 
doing other activities such as surveying patients. Students will work in a group throughout the 
semester on projects to identify improvements for devices/processes/safety in the ER, which 
students will then present and have to write papers. Additionally, there will be lectures and small 
group activities to learn observation skills and apply techniques to help solve clinical problems. 
Lectures may cover a range of topics, from interesting procedures/processes observed in the 
hospital, to demonstrations of common procedures. Grading comes from notebook checks, 
papers, presentations, and other assignments.  

 
THE tip: Do NOT miss your shifts. 
Recall: BMED 2250, BMED 2310  
Spend your time...  Keeping a comprehensive and extensive notebook of all the observations 
you experience while observing in the hospital. Show up to class and enjoy lectures - they 
usually will be on topics relevant to the healthcare setting. Also, meet with your group to prepare 
presentations. 
Take Home: How to learn and evaluate the treatment of patients in a clinical setting. This class 
primarily explores potential redesigns and improvements related to the hospital. 

 

BMED 4833: NEUROPHYSIOLOGY 
 

This course is an in depth study of neurophysiology focused on cellular mechanisms, 
integration, and regulation. 

 
Prerequisites: BMED 3100, CHEM 1211K, and MATH 1552 (or MATH 1501) 
Credit Hours: 3 
Average GPA: 3.53 
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This course covers the foundational concepts of neurophysiology and the experimental 
evidence behind those concepts. Topics include neuron physiology, synaptic transmission, 
cognition, perception, movement, arousal, emotion, homeostasis, development, language, 
learning, and memory. It is extremely fast paced with one class period covering up to 1-3 
chapters of the book. However, the course emphasizes the ‘big picture’ concept, so it is 
important to not get caught up in the details, especially since a lot of material is covered.  Your 
final grade is either an average of the three semester exams or the final, which is optional. 

 
THE tip: Keep up with the reading material and focus on the big picture. Try to connect the 
concepts from different sections together as you go. 
Recall: electrophysiology from BMED 3100 
Spend your time... Reading textbook and notes 
Take Home: Obtain a broad overview of everything involved in neurophysiology. 

 

BMED 4843: BME HEALTHREACH 
 

Students will create interactive teaching modules to explain math and science concepts to 
hospitalized children. This course involves direct patient interaction and teaching of modules 

developed by students. 

 
Prerequisites: None - must apply for permit in fall 
Credit Hours: 3 
Average GPA: 3.97 

 
In this course, students create educational activities to teach pediatric patients and K-12 

students about math and science concepts through the lens of their disease. This class is a 2+ 
semester commitment. During the first semester as a “junior” member, students create and 
refine activities and participate in “pop-up” service activities at local schools and hospitals. You 
will use your 2250 PBL skills while working in groups to create the activities as well as when you 
are presenting your activities. You will use your 2310 skills when creating basic prototypes of 
your activities each week. During the second semester as a “senior” member, students have 
weekly shifts at Children’s Healthcare of Atlanta (Egleston or Hughes-Spalding) where they 
conduct the activities with the patients. 

 
THE tip: When designing activities, think from the patient’s perspective and design them to 
make the activities fun for various ages/educational levels of children. When going to the 
hospital, be sure to be respectful and considerate of the patients, their parents, and all hospital 
employees. 
Recall: BMED 2250, BMED 2310 
Spend your time... Brainstorming creative ways to teach topics which may be new to the 
patients/students, while also linking them to a specific disease model. It’s always better to have 
a quality activity that took more time to make, rather than a boring activity that was easy to 
make. 
Take Home: Learn how to summarize BME knowledge into easy-to-understand terms that 
children can understand. Learn how to teach basic math and science topics in a more 
approachable way. 
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Advice on Pathways in BME from Upperclassmen 
   
ID Minor 

 ID classes will be very useful in BME Design and project classes such as 2250 & 2310  
 Do not take both capstones together, try to take ID capstone before BME  
 If you have any extra BME depth class that is be related to ID, it could count as ID depth 

elective (1 requirement)  
 Think of ways you can use ID skills to complement your BME skills in your projects  
 You don’t have to be good at drawing to be an ID minor, Visual Design Thinking class 

will train you for the drawing skills you need  
 Some ID classes can be counted as BME depth electives  

 
CS Minor 

 Apply as early as you can.You only get one permit per semester (2 in your last 
semester), and you have to have at least 4 semesters left. 
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 You also need to take CS 1331 before you can apply, and don’t load up with other 
classes when you do, because it’s not like CS 1371 

 Coding is always a helpful skill that is valuable for projects in BME like BMED 2310, 
3110, and Capstone (and groups will love you if you can code) 

 
MSE Minor 

 Many approved BME depth electives count for the MSE Minor 
 The MSE advisors are very helpful, and use them to help you understand what each of 

the classes entails 
 MSE is a very linear curriculum, so try to know ahead of time what classes are going to 

offered which semesters 
 Information and skills you learn in your MSE classes can work to your advantage in 2310 

and Senior Design 

 
Study Abroad 

 Start by talking to an upperclassman that has done the study abroad you want 
 Plan which classes you can take there and plan the rest of your schedule around it 

o Galway is mostly depth electives, so save these for your summer abroad 
o GTL has a lot of core classes, so save these for your semester abroad 
o If doing an exchange program, find out how the credits transfer to GT 

 Take harder classes abroad for non-GT programs! For out of state students, the GPA 
does not transfer over. 

Industry 
 Go to the career fairs each year at the very least to get practice 
 Update your resume each semester 
 Talk to upperclassmen to see what they did in their internships and apply to ones that 

sound interesting to you 
 Begin searching for internships/co-ops first and second year. Any experience you have 

before you graduate will help you will stand out more 
 Use projects from 3110, 2310, and research classes in your resume 

 

 

 

 

 
Research Option 

 Do research even if you don't want to have it as your breadth elective  
 If you’re interested in pursuing fellowships, or graduate school, please pursue Petit 

Scholar program, or the Presidential Undergraduate Research Award (PURA). This 
allows you a chance to work on an independent project and possibly get published! 

 
Pre Health 

 Try to be involved with research as soon as possible - it is another thing to gain 
experience to allow you to stand out from others! 

 Attend pre-health overview sessions as a first year, and get advising through 
GradesFirst with either pre-health peer advisors or the pre-health advisor! 

 Get involved with volunteering or shadowing to get a better idea of whether you actually 
want to do medicine as early as possible. 
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 Be aware that in order to graduate and head straight into medical school, you’ll need to 
take the MCAT in your junior year of college (medical school applications take a full 
year) 

o Plan your schedule in advance to give you enough time to study for the  

 


