
ME 411 / ME 511

Biological Frameworks 

for Engineers



Welcome

• Introductions
– Prof. Nate Sniadecki,  nsniadec@uw.edu

• http://faculty.washington.edu/nsniadec/
ME411/A14

• Course Mission and Overview

• Administration and Logistics
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Functions of Life



Scale of Life







Motivation… 

… to empower you to work at the 

interface between medicine and 

(mechanical) engineering
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Gene Therapy

NanoDesign

Coding



Stem Cell Therapy

Computational Biology

Feedback Cell



Osteoporosis 

Prevention

Composite Design

Integration

Trabecular

(foam)

Cortical

(plywood)



Functions of Life?



Environmental Limits to Life?



Fundamental Themes

• Molecular Machines

• Integrated Systems

• Structure – Function

• Response and Adaptation



Molecular Machines



Molecular Machines



Integrated Systems

TissueOrgan Cell

Molecular 

Interactions
Biological scale:

Molecular  Cellular  Tissue 

Organ  Organism  Ecosystem 

 Biosphere

Length Scale:

nm  μm  mm  cm  m  km 



Structure - Function

• Form follows function



How to Design Students



Adaptation

• Short-term



Adaptation

• Long-term 

(evolution)



Questions?

Bring your laptop…


