
ME 405 Fall 2006 Professor John M. Cimbala Lecture 07 09/20/2006 
 

Today, we will: 
 

• Continue our discussion of dose and dose response in Section 2.7 
• Review first-order ordinary differential equations (ODEs) and their application to 

body burden 
• Do some example problems 
• Finish our discussion of Chapter 2 – Chapter 3 begins on Friday (start reading it) 

 
 
 
 
 
 
 



 
Dose-response data and the problem with extrapolation: 

 
Figure 2.40 Methods to extrapolate dose-response data for three 
classes of toxins (from Heinsohn & Kabel, 1999). 

 
 

 
The Ehrlich Index – typically used for medicines. 

 
Figure 2.39 The Ehrlich index, defined by the curative and toxic 
dose-response curves. 

 



 
 
 
 
 
 



 
 



 
 
 
 
 
 
 
 
 
 



Example 
Given: A first-order differential equation and initial condition:  
• 10 0 3 82dy . . ydt = −  

• y(0) = 7.60 
 

(a) To do: Calculate the steady-state value of y (as t→∞). 
 

Solution: 
 
 
 
 
(b) To do: Calculate the half-life t1/2 of this system. 
 

Solution: 
 
 
 
(c) To do: Calculate y at t = 0.54. 
 

Solution: 
 
 
 
 




