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Compartment Model –Two  

•drug can move between the central or plasma compartment to and from the 

tissue compartment. In this model, the total amount of drug in the body is 

simply the sum of drug present in the central compartment plus the drug 

present in the tissue compartment.  

 

•Several types of compartment models are described in figure 6. The 

pharmacokinetic rate constants are represented by the letter k. Compartment 1 
represents the plasma or central  compartment, and compartment 2 represents 

the  tissue compartment. The drawing of models has  three functions. The 

model |1| enables the pharmacokineticist to write  differential equations to 

describe drug concentration  changes in each compartment,  |2| gives a visual 

representation of the rate processes, and |3| shows how many pharmacokinetic  

constants are necessary to describe the process  adequately. 

 

 

 

 



Figure 6: various compartment models 



•Physiologic (blood flow / perfusion) 

Pharmacokinetic Models based on known anatomic 

and physiologic data. The models describe the data 

kinetically, with the consideration that blood flow is 

responsible for distributing drug to various parts of the 

body. Uptake of drug into organs is determined by the 

binding of drug in these tissues. In contrast to an 

estimated tissue volume of distribution, the actual tissue 

volume is used. The physiologic model would 

potentially predict realistic tissue drug concentrations, 

which the two-compartment model fails to do.  

 



Other major differences are: 
First, no data fitting is required in the perfusion model. Drug concentrations 
in the various tissues are predicted by organ tissue size, blood flow, and 
experimentally determined drug tissue–blood ratios (i.e., partition of drug 
between tissue and blood). 
 
Second, blood flow, tissue size, and the drug tissue–blood ratios may vary 
due to certain pathophysiologic conditions. Thus, the effect of these variations 
on drug distribution must be taken into account in physiologic 
pharmacokinetic models. 
 
Third, physiologically based pharmacokinetic models can be applied to 
several species, and, for some drugs, human data may be extrapolated. 
Extrapolation from animal data is not possible with the compartment models, 
because the volume of distribution in such models is a mathematical concept 
that does not relate simply to blood volume and blood flow. 

 





Figure 7: Pharmacokinetic model of drug perfusion. The ks represent kinetic 

constants: ke is the first-order rate constant for urinary drug excretion and km 
is the rate constant for hepatic elimination. Each “box” represents a tissue 

compartment. Organs of major importance in drug absorption are considered 

separately, while other tissues are grouped as RET (rapidly equilibrating 

tissue) and SET (slowly equilibrating tissue). The size or mass of each tissue 

compartment is determined physiologically rather than by mathematical 

estimation. The concentration of drug in the tissue is determined by the ability 

of the tissue to accumulate drug as well as by the rate of blood perfusion to the 

tissue, represented by Q. 
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