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One-compartment model
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• The simplest kinetic model that describes drug disposition in
the body is to consider that the drug is injected all at once
into a box, or compartment, and that the drug distributes
instantaneously and homogenously (kinetically) throughout
the compartment.

• Drug elimination also occurs from the compartment
immediately after injection.



One-compartment model assumptions

Assumptions

• Rapid Mixing

drug is mixed instantaneously in blood or
plasma.

• One compartment

Drug in the blood (plasma) is in rapid
equilibrium with drug in the extravascular
tissues.

• Linear Model

Drug elimination follows first order kinetics.
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•Changes in the plasma drug concentration
reflect changes in drug concentrations in
other tissues.

•However, the plasma drug concentration
does not equal the concentration at other
sites but rather indicates how it changes
with time.

•Generally, if the plasma concentration of a
drug is decreasing, the concentration in
tissues will also decrease.
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•The property of kinetic homogeneity is important for the
assumptions made in clinical pharmacokinetics.
• It is the foundation on which all therapeutic and toxic plasma
drug concentrations are established.
• That is, when studying concentrations of a drug in plasma, we
assume that these plasma concentrations directly relate to
concentrations in tissues where the disease process is to be
modified by the drug (e.g., the central nervous system in
Parkinson's disease or bone in osteomyelitis).
•This assumption, however, may not be true for all drugs.
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First order kinetic graphs







example



PK parameters



Apparent Volume of Distribution (Vd) 

• •This apparent volume of distribution is not a physiological volume. It won't be lower than blood or plasma 
volume but it can be much larger than body volume for some drugs. 

•It is a mathematical factor relating the amount of drug in the body and the concentration of drug in the 
measured compartment, usually plasma: 

• Vd: A measure of the tendency of a drug to move out of the blood plasma to some other site. 
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Factors Affecting Drug Distribution: 

➢Rate of distribution 

✓Membrane permeability 

✓Lipid Solubility 

✓pH - pKa (pH-partition theory for ionizable molecules) 

✓Blood perfusion of organs and tissues 

➢Extent of Distribution 

✓Plasma protein binding 

✓Intracellular binding 



Volume of distribution
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List of volume of distribution of some drugs
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• In a one-compartment model (IV administration), the VD is calculated with the following equation: 

• When Cp0 is determined by extrapolation, Cp0 represents the instantaneous drug concentration after drug 
equilibration in the body at t = 0. 

• The dose of drug given by IV bolus (rapid IV injection) represents the amount of drug in the body, DB 0 , at t = 
0. Because both DB 0 and Cp0 are known at t = 0, then the 



Extracting AUC

Substituting                     into the previous Equation, the following expression is obtained:



Volume of distribution vs AUC




