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for Engineers



Class Organization

• Lab 1 due today

• Hw 3 due on Friday

• Lab 2 – Lab-on-a-Chip

– Fri, More 320

– Sign up for 1:30, 2:30, 3:30 slots

– Read the pre-lab instructions 

– Report due Mon, 10/28 (2-3 pages)



ME 411 / ME 511

Immunology



Protect the Castle!

Invaders Defenses



Protect the Body!



Lymphatic 

System

• Circulatory vessels 

• Lymph fluid

– 3 liters of clear fluid

– Recycled blood 

plasma

• Function

– Tissue drainage

– Fatty acid transport

– WBC passage



Cells of the Immune System



Antibodies

• B-cells make them

• Not antibiotics

• Immunoglobulins (Ig)

• Structure

– Heavy chain, light chain

– 2:1 binding

– Fab – antibody fragment

– Fc – crystallizable fragment



Antigens

• Protein, lipid, glycan

• Epitopes

• Surface markers on 

foreign cells or 

bacteria



Immune Response



Complement System



Adaptive Immune Response

• Cell Hunters

– B cell lays a trap…

– Find it, kill it… 

– Shows off the trophy…

– Learns to kill at a 

distance…

• MHC: major 

histocompatiblity

complex

– “Self” receptor
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If it doesn’t kill you at first…



Blood Types



Method



Donor/Recipients

Amal Jenny

Timmy Ryan
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Amal (O-) Jenny (A+)

Timmy (O+) Ryan (B+)
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Lab on Chip



ABO Card

• Simple, portable, rapid diagnostics



Transmission Risk of BBP

• Risk of infection depends on several factors:

o Pathogen involved

o Type/route of exposure

o Amount of virus in infected 
blood during exposure

o Amount of infected blood 
involved in the exposure

o If post-exposure treatment was 
taken

o Specific immune response of 
infected individual
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Questions ?


