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🎯 Teaching Goals

By the end of this section, you should be able to:

1. Understand the role of ODEs in pharmacokinetic modeling 
to describe dynamic changes in drug concentration over time.

2. Interpret ODEs used in simple compartment models.
3. Gain basic intuition for numerical integration methods, 

such as Euler’s method methods.
4. Apply numerical integration techniques to simulate drug 

concentration-time profiles.
5. Understand how ODE-based models are implemented in 

simulation tools and programming environments (e.g., 
Python).
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Ordinary differential equations (ODE)

● a differential equation describes the 
rate of change of a variable

● dC/dt denotes the rate of change of 
the concentration over time

● differential equations require 
specification of the initial value (C0)

● solution
○ Normally no analytic solution
○ Numerically approximation
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Euler Method

Euler method is the simplest numerical method to solve ODEs
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Ordinary differential equation

Single state variable, initial condition

1. Approximate rate of change

2. Get next solution value

3. Goto 1



󰝊Euler Method󰝊
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Numerical integration in Python

● ODEs can be solved via numerical 
integration

● e.g. Euler method as simplest 
case

● solving a system of equations is 
computationally expensive
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Compartment models

● Pharmacokinetics can be 
modeled via compartment 
models

● Simple pharmacokinetic 
models have proven useful in 
many applications

● Main processes (ADME)
○ Absorption
○ Distribution
○ Metabolization
○ Excretion
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Example of compartment model

● system of ODEs
● Solved numerically
● A(D)ME

○ Absorption (va)
○ Metabolism (vm)
○ Elimination (vu,A,vu,B)

● Mass action equations with 
rate constants ka,km,ke 
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