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🎯 Teaching Goals

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

1. Understand key pharmacokinetic parameters: clearance (CL), 
volume of distribution (Vd), half-life (t₁/₂), bioavailability (F), 
and AUC.

2. Learn how these parameters are derived from concentration-time 
data.

3. Understand the relationship between dose, exposure, and 
elimination.

4. Get an overview of the PK database (e.g., PK-DB) and their role 
in model development and data integration.

5. Understand the importance of data quality, standardization, and 
metadata in PK modeling.

6. Explore interindividual variability in pharmacokinetic 
parameters.
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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 parameters are numerical values that describe how a drug behaves in the 
body. They play a vital role in determining the dosage and frequency of drug administration.

1. Absorption: This parameter involves how the drug is absorbed into the bloodstream 
from the site of administration. The rate and extent of absorption can influence the 
onset, intensity, and duration of a drug's effect.

2. Distribution: This refers to how the drug spreads throughout the body. The volume 
of distribution (Vd) is a key parameter that quantifies the extent to which a drug is 
distributed in the body's tissues compared to its concentration in the blood.

3. Metabolism (Biotransformation): Metabolism is how the drug is chemically 
modified or broken down in the body, primarily by liver enzymes. This can change 
the drug's activity and affects how quickly it's cleared from the body.

4. Elimination (Excretion): This parameter refers to the removal of the drug from the 
body, primarily through the kidneys (urine) or liver (bile). The rate of elimination is 
usually expressed as the drug's half-life (t1/2), which is the time it takes for the 
concentration of the drug in the body to be reduced by half.

5. Clearance (Cl): This is a measure of the body's efficiency in eliminating the drug, 
expressed as volume/time (like mL/min). It's a crucial parameter that determines the 
steady-state concentration of the drug for a given dosage regimen.

6. Bioavailability (F): This is the fraction of the administered dose of a drug that 
reaches the systemic circulation in an unchanged form. It's a crucial parameter, 
especially for oral medications.

7. Area Under the Curve (AUC): This is a measure of the total exposure of the body 
to the drug. It's calculated as the integral of the concentration-time curve, from 
administration to elimination.

8. Peak Concentration (Cmax) and Time to Reach Peak Concentration (Tmax): 
Cmax is the highest concentration a drug achieves in the body after administration, 
and Tmax is the time it takes to reach this peak concentration.

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



Area Under the Curve (AUC)
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AUC Extrapolation

Area Under the Curve (AUC):

● It's a pharmacokinetic parameter that represents 
the total exposure of the body to a drug.

● AUC is calculated as the integral of the drug 
concentration-time curve, from the time of 
administration until the drug is eliminated from the 
body.

● The AUC provides valuable information about the 
drug's bioavailability and clearance rate.

● It's widely used in therapeutic drug monitoring, 
dose adjustment, and comparison of generic drugs 
with original brands (bioequivalence studies).

AUC Interpolated to Infinity (AUC0-∞):

● This is an extension of the AUC that accounts for 
the drug amount that remains in the body and has 
not yet been eliminated at the last measured time 
point.

● It's calculated by adding the AUC from time zero to 
the last measurable concentration (AUC0-t) and 
the extrapolated AUC from the last measurable 
concentration to infinity (Clast/elimination rate 
constant).

● AUC0-∞ provides a more complete picture of the 
body's exposure to the drug over an infinite period.

● It is particularly useful when determining the 
bioavailability of a drug, as it accounts for the total 
drug exposure from the time of administration 
onwards. 6



Pharmacokinetic Database (PK-DB)
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PK-DB: pharmacokinetics database for individualized and stratified computational modeling. Grzegorzewski 
J, Brandhorst J, Green K, Eleftheriadou D, Duport Y, Barthorscht F, Köller A, Ke DYJ, De Angelis S, König M. 
Nucleic Acids Res. 2020 Nov 5:gkaa990. doi: 10.1093/nar/gkaa990.
https://pk-db.com 

Matthias König

https://doi.org/10.1093/nar/gkaa990
https://pk-db.com
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https://develop.pk-db.com/
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PK-DB: pharmacokinetics database for individualized and stratified computational modeling. 
Grzegorzewski J, Brandhorst J, Green K, Eleftheriadou D, Duport Y, Barthorscht F, Köller A, Ke DYJ, De 
Angelis S, König M. Nucleic Acids Res. 2020 Nov 5:gkaa990. doi: 10.1093/nar/gkaa990.

Pharmakokinetik Datenbank (PK-DB)

Matthias König

https://doi.org/10.1093/nar/gkaa990
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PK-DB: pharmacokinetics database for individualized and stratified computational modeling. 
Grzegorzewski J, Brandhorst J, Green K, Eleftheriadou D, Duport Y, Barthorscht F, Köller A, Ke DYJ, De 
Angelis S, König M. Nucleic Acids Res. 2020 Nov 5:gkaa990. doi: 10.1093/nar/gkaa990.
Pharmacokinetics of caffeine: A systematic analysis of reported data for application in metabolic 
phenotyping and liver function testing. J.Grzegorzewski, F.Bartsch, A.Köller, and M.König. Frontiers in 
Pharmacology 2022, Vol12; doi: 10.3389/fphar.2021.752826

Pharmakokinetik Datenbank (PK-DB)

Matthias König

https://doi.org/10.1093/nar/gkaa990
https://doi.org/10.3389/fphar.2021.752826
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A physiologically based pharmacokinetic model for CYP2E1 phenotyping via chlorzoxazone
J. Küttner, J. Grzegorzewski, HM. Tautenhahn, M. König
bioRxiv 2023.04.12.536571 (preprint). doi:10.1101/2023.04.12.536571

https://doi.org/10.1101/2023.04.12.536571
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J.Grzegorzewski, F.Bartsch, A.Köller, and M.König
Pharmacokinetics of caffeine: A systematic analysis of reported data for application in metabolic 
phenotyping and liver function testing
Frontiers in Pharmacology 2022, Vol12; doi: 10.3389/fphar.2021.752826

Grzegorzewski J, Brandhorst J, Green K, Eleftheriadou D, Duport Y, Barthorscht F, Köller A, Ke DYJ, 
De Angelis S, König M.
PK-DB: pharmacokinetics database for individualized and stratified computational modeling
Nucleic Acids Res. 2020 Nov 5:gkaa990. doi: 10.1093/nar/gkaa990.

Lifestyle: Smoking & Oral Contraceptives

smoking
control
oral contraceptives

● Smoking induces caffeine clearance
● Oral contraceptives reduce

https://doi.org/10.3389/fphar.2021.752826
https://doi.org/10.1093/nar/gkaa990
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