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•  Biomedical Engineering: BME 

•  Chemical Engineering: CBE 

•  Civil Engineering: CEE 

•  Computer Engineering: CompE 

•  Electrical Engineering: ECE 

•  Engineering Mechanics: EM 

•  Engineering Physics: EP 

•  Geological Engineering: GLE 

•  Industrial and Systems 
Engineering: ISyE 

•  Materials Science and 
Engineering: MS&E 

•  Mechanical Engineering: ME 

•  Nuclear Engineering: NE 

Engineering at UW-Madison 
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What is BME? 

Why BME? 

•  Interest in research 

•  Strong focus on InvenNon & Design 

•  Highly mulNdisciplinary 

Biomedical Engineering 

BME?   SPECIFICATION  OUR PROJECT  WHAT’S NEXT? 

•  The interface of the human body with 
medical technologies and devices 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What does it take? 

•  Have a curiosity about how things 
work 

•  Like challenges and be good with 
problem solving 

•  Be comfortable working with 
modern technology 

•  Be interested in medicine, biology, 
and technology 

•  Be reasonably good at math, 
science, and wriNng 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Biomaterial & Tissues 
•  Broad Definition: ManipulaNon of biological maUer at 

the cellular and molecular level  

•  AKA: biological engineering, bioengineering, cellular 
engineering, material engineering, protein engineering, 
geneNc engineering, and many more… 

•  Goal: to develop biological subsNtutes to restore, 
maintain, or improve funcNon of the human body 

•  Examples: Lab‐grown organs (skin, heart, blood vessels), 
living machinery (biofuel producNon in micro‐organisms), 
stem cell engineering (transplants), biocompaNble 
materials (heart valves, fillings, surgical equipment) 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Biomaterial & Tissues 
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Decellularized Heart 
(Biomaterials and Tissue Engineering) 



Biomechanics 

BME?   SPECIFICATION  OUR PROJECT  WHAT’S NEXT? 

•  Broad Definition: Mechanics of the human body 

•  Includes: Mechanical engineering, solid mechanics, 
orthopedics, ergonomics, modeling, programming 

•  Goal: Apply engineering mechanics to understand 
biological processes and improve interacNons 

•  Examples: Orthopedic devices (prostheses, fixaNves), 
vascular remodeling, muscle mechanics with injury, 
mechanical stability tesNng, implant mechanics 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Biomechanics 
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Click for video 



Bioinstrumentation 

BME?   SPECIFICATION  OUR PROJECT  WHAT’S NEXT? 

•  Broad Definition: Electronics and circuitry to monitor 
and interact with the human body 

•  Includes: Mechanical engineering, electrical 
engineering, circuit design, signal analysis, modeling, 
programming, neuroengineering, ergonomics 

•  Goal: Apply technology to develop devices used in 
diagnosis and treatment of disease 

•  Examples: Electrocardiogram, cardiac pacemaker, blood 
pressure measurement, kidney dialysis, venNlators, 
microtechnology, bionic prostheNcs 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Bioinstrumentation 
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Click for video 



Medical Imaging 

BME?   SPECIFICATION  OUR PROJECT  WHAT’S NEXT? 

•  Broad Definition: Anatomical imaging for diagnosNc 
informaNon through the applicaNon of engineering, 
physics, and computer technology 

•  Includes: electrical engineering, circuit design, signal 
analysis, modeling, programming, ergonomics, physics  

•  Goal: Non‐invasive diagnosNc and funcNonal capabiliNes 

•  Examples: MRI, PET, CAT, X‐ray, ultrasound 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Medical Imaging 
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Click for link to video 



Design Projects 
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Design Projects 

NeuromodulaNon SNmulator 
(BioinstrumentaNon) 

Quad Vital Monitor 
(BioinstrumentaNon) 

BME?   SPECIFICATION  OUR PROJECTS  WHAT’S NEXT? 

Intracranial Pressure Sensor 
(BioinstrumentaNon + Biomechanics) 

Medical App for iPhone 
(BioinstrumentaNon) 

Specimen Retrieval Bag 
(Biomechanics + Tissue/Materials) 

Drill‐Stop Device 
(BioinstrumentaNon + Biomechanics) 

Cancer Cell Scaffold 
(Tissue/Materials) 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Design Projects 

Specimen Retrieval Bag 
(Biomechanics + Tissue/Materials) 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Design Projects 

Video: Specimen Retrieval Bag 
(Biomechanics + Tissue/Materials) 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Design Projects 

BME?   SPECIFICATION  OUR PROJECTS  WHAT’S NEXT? 

Drill‐Stop Device 
(BioinstrumentaNon + Biomechanics) 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Design Projects 

BME?   SPECIFICATION  OUR PROJECTS  WHAT’S NEXT? 

Video: Drill‐Stop Device 
(BioinstrumentaNon + Biomechanics) 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Outside Projects 
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Physiology Research 
(Lab Work) 

Stem Cell Research 
(Lab Work) 

iGEM 
(GeneNc Engineering 
Int. CompeNNon) 

REU Programs 
(Summer Lab Work) 

Biomaterials Research 
(Lab Work) 

Internship/Co‐ops 
(Industry Experience) 

Developmental  
Biology Research 

(Lab Work) 



Outside Academics  

BME?   SPECIFICATION  OUR PROJECTS  WHAT’S NEXT? 

Planking 
(Yes) 

Study Abroad + Travel 
(Take Nme off) 

Greek Life 
(Fun Fun Fun) 

Social Lives 
(You can ask) 

Triathlons 
(Seriously) 

Intramural/Club sports 
(Basketball, Football, Frisbee) 

Gaming 
(FTW) 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What’s Next? 

BME?   SPECIFICATION  OUR PROJECTS  WHAT’S NEXT? 

Continuing  
Education: 

Industry: 

Medical School 
(Doctor, Surgeon, MD‐PhD) 

Business/Law School 
(Management, Patent AUorney) 

Graduate School 
(Masters, PhD, Academia) 

Entrepreneurial Pursuits 
(InvenNng, Start‐up, Small BioTech) 

PracNcing BME 
(BioinstrumentaNons, Imaging, 
Biomechanics, Tissues/Materials) 

Unrelated Fields 
(Anything really) 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How do I prepare? 

BME?   SPECIFICATION  OUR PROJECTS  WHAT’S NEXT? 

Junior: 

Senior: •  Pass your AP exams! 
•  IndenNfy your interest 

Take as many APs as possible, I (Nicolet Grad.) strongly recommend: 
Chemistry, Physics, Biology, Stats, Calc BC, Programming, Economics 

Freshman 
in College: 

•  Join a research laboratory 
•  Join a club 
•  Apply to BME  (one of few majors that requires) 

•  Pre‐req classes  (basic Sci./Engr.) 
•  GPA > 3.5  (most likely to be accepted) 

•  Verbalize you interest  (essay) 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•  BME department website:                              
hUp://www.engr.wisc.edu/bme.html  

•  Archive of past design projects: 
hUp://bmedesign.engr.wisc.edu/websites/archives.php  

•  ApplicaNon/requirements for BME: 
hUp://www.engr.wisc.edu/current/coe‐egr‐general‐college‐requirements.html        
hUp://www.engr.wisc.edu/bme/bme‐admissions.html  

•  More on research opportuniNes: 
hUp://www.engr.wisc.edu/current/egr‐undergraduate‐research‐opportuniNes.html 

•  More detail on specialNes (more that were not discussed): 
hUp://www.engr.wisc.edu/bme/bme‐research‐engineering‐and‐technology.html   

Great Resources 
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Pictures 
•  hUp://www.nature.com/news/specials/2008/gallery/images/456858aa.jpg (decellularized heart) 
•  hUp://www.intelligenUrainingsystems.com/gs_media/image/arNcles/davinci_264.jpg (biomech) 
•  hUp://www.wired.co.uk/magazine/archive/2010/05/start/pixar‐pioneered‐3d‐graphics‐meet‐

radiology (imaging) 
•  hUp://www.flickr.com/photos/davidhobby/4946660026/ (bionic arm) 
•  hUp://www.educaNoninturkey.net/wp‐content/uploads/2011/05/Alabama‐Medical‐Schools.jpg 

(med school) 
•  hUp://www.thebestcolleges.org/wp‐content/uploads/2011/06/law‐school.jpg (law) 
•  hUp://www.schoonerchantal.com/Labwork.jpg (phD) 
•  hUp://stefano.burbui.com/jpg/business‐startup1.jpg (startup) 
•  hUp://media.philly.com/images/600*450/20110704_inq_hs1burn04‐a.JPG (engineer) 

Sources 
•  hUp://www.engr.wisc.edu/bme.html  
•  hUp://www.engr.wisc.edu/bme/bme‐research‐engineering‐and‐technology.html 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