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🎯 Teaching Goals

By the end of the lesson, you should be able to:

1. Define pharmacokinetics (PK) and differentiate it 
from pharmacodynamics (PD).

2. Explain the four ADME processes (Absorption, 
Distribution, Metabolism, Excretion).

3. Understand the importance of PK in therapy 
optimization and personalized medicine.

4. Identify key PK parameters (e.g., AUC, half-life, 
clearance, volume of distribution).

5. Recognize factors influencing drug disposition 
(e.g., bodyweight, pharmacogenomics, organ 
function).
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Caffeine

Paraxanthine

Pharmacokinetics of drugs
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Pharmacokinetics (PK) & pharmacodynamics (PD)

● Pharmacokinetics is what the body 
does to the drug

○ study of the time course of drug 
absorption, distribution, metabolism, 
and excretion

○ drug disposition

● Pharmacodynamics is what the drug 
does to the body

○ desired (and adverse) effects

Tozer TN, Rowland M. Essentials 
of pharmacokinetics and 
pharmacodynamics. Second 
edition



ADME
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ADME processes determine 
pharmacokinetics

● Absorption
● Distribution
● Metabolization
● Elimination
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Tozer TN, Rowland M. 
Essentials of 
pharmacokinetics and 
pharmacodynamics. 
Second edition

ADME - Compartment Model
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Tozer TN, Rowland M. 
Essentials of 
pharmacokinetics and 
pharmacodynamics. 
Second edition

ADME - Compartment Model



Therapeutic Window

● optimal dosing regime
● avoid adverse effects
● avoid ineffective therapy (efficacy)

10Tozer TN, Rowland M. Essentials of pharmacokinetics and pharmacodynamics. Second edition



Therapeutic Window
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https://www.icp.org.nz/drug-clearance 

https://www.icp.org.nz/drug-clearance
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Pharmacokinetic Parameters

● Cmax : Maximal concentration

● Tmax : time of maximal concentration

● AUC : area under the curve

● kel: elimination rate
fitting linear part of terminal phase (log)

● t1/2  : half-life (= ln2/kel)time for concentration to fall to half 

● Vd: volume of distribution 
(= CL/k), dilution space

● CL: clearance (=Dose/AUC, =Dose/C(0)extrapolated)

Tozer TN, Rowland M. Essentials of pharmacokinetics and pharmacodynamics. Third edition
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Pharmacokinetic Parameters

● Pharmacokinetic properties
○ determine route of administration
○ dose and frequency of dosing
○ onset of action
○ peak action time
○ duration of action

Tozer TN, Rowland M. Essentials of pharmacokinetics and pharmacodynamics. Third edition



Volume of Distribution
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https://www.icp.org.nz/volume-of-distribution 

https://www.icp.org.nz/volume-of-distribution


Half-life
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https://www.icp.org.nz/the-half-life 

https://www.icp.org.nz/the-half-life


Variability between drugs

● large differences in 
physico-chemical 
properties between 
compounds

● large differences in 
pharmacokinetic 
parameters
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Tozer TN, Rowland M. Essentials of pharmacokinetics and 
pharmacodynamics. Second edition



Variability between drugs

● large variability in 
pharmacokinetics 
between drugs
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Tozer TN, Rowland M. Essentials of pharmacokinetics and 
pharmacodynamics. Second edition


