
White blood cell (e.g., neutrophil) scavenging: 
rolling, adhesion, and extravasation  
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Cellular mechanical response to applied force  

Image in the public domain. 
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Evans & Yeung Biophys J 1989

Neutrophils behave  
like Newtonian fluids!  

Courtesy of Elsevier, Inc., http://www.sciencedirect.com. Used with permission.
	
Source: Yeung, A. and E. Evans. "Cortical shell-liquid core model for passive flow of liquid- 
like spherical cells into micropipets." Biophysical Journal 56, no. 1 (1989): 139-149.
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Source: Evans, E. and A. Yeung. "Apparent viscosity and cortical tension of blood  
granulocytes determined by micropipet aspiration." Biophysical Journal 56, no. 1 (1989): 151.  
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Chondrocytes are 
more like elastic spheres 

Hochmuth 2000  

Courtesy of Elsevier, Inc., http://www.sciencedirect.com. Used with permission.
	
Source: Hochmuth, Robert M. "Micropipette aspiration of living cells." Journal of Biomechanics 33, no. 1 (2000): 15-22.
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Complex fluids: Silly Putty  

Text about Silly Putty removed due to copyright restrictions. 
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Silly Putty  
t = 0 min  
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Silly Putty  
t = 30 min  
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Silly Putty  
t = 24 hours  
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Low Reynolds Number Flows  

Text from "Osborne Reynolds" article on wikipedia removed due to copyright restrictions. 

Painting by John Collier; in the public domain. 

Text and photo from "G. I. Taylor" article on wikipedia removed due to copyright restrictions. 
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Low Reynolds Number Flows  

Text and photo from "G. I. Taylor" article on wikipedia removed due to copyright restrictions. 

Introduction to low Reynold’s Kinematic reversibility at low
number flows (0-5:35) Reynold’s number (13:17-17:33) 
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Falling spheres at low Reynolds number 

Class exercise: 
1. Does a larger ball fall faster or slower than the smaller one? 
2. How much faster, with a 2:1 diameter ratio? 
3. Does a wall slow down the sphere, or not? 

17:36-19:45  
© Education Development Center, Inc. All rights reserved. This content is excluded from our 
Creative Commons license. For more information, see http://ocw.mit.edu/help/faq-fair-use/. 

12

http://ocw.mit.edu/help/faq-fair-use/


Drag on spherical versus slender bodies 
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Drag on rodlike bacteria versus spherical 
cells (21:11-25:00) 
Falling rods at low Re—difference in drag in 
two directions 

Does the rod fall vertically, or not? 

Why or why not? 
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Self-propelling bodies, flapping versus rotating  

25:07-28:55  
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