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Basic Pharmacokinetics and Pharmacokinetic Models: - 

•Drugs are in a dynamic state within the body as they move between tissues 

and fluids, bind with plasma or cellular components, or are metabolized. The 

biologic nature of drug distribution and disposition is complex. The inherent 

and infinite complexity of these events require the use of mathematical models 

and statistics to estimate drug dosing and to predict the time course of drug 

efficacy for a given dose. 

 

•A model is a hypothesis using mathematical terms to describe quantitative 

relationships concisely. Also, model capability in the proper selection and 

development of mathematical function(s) that parameterize the essential 

factors governing the kinetic process. The key parameters in a process are 

commonly estimated by fitting the model to the experimental data, known as 

variables. 

 



•A pharmacokinetic parameter is a constant for the drug 

that is estimated from the experimental data, e.g., k 

depend on the method of tissue sampling, the timing of 

the sample, drug analysis, and the predictive model 

selected. 

•A pharmacokinetic function relates an independent 

variable to a dependent variable, often through the use 

of parameters, e.g., a pharmacokinetic model may 

predict the drug concentration in the liver 1 hour after 

an oral administration of a 20-mg dose. The 

independent variable is time and the dependent variable 

is the drug concentration in the liver. 

 



•Based on a set of time-versus-drug concentration data, a model equation is 
derived to predict the liver drug concentration with respect to time. The drug 
concentration depends on the time after the administration of the dose, where the 
time: concentration relationship is defined by, k. 
 

•Such mathematical models can be devised to simulate the rate processes of drug 
absorption, distribution, and elimination to describe and predict drug 
concentrations in the body as a function of time. Pharmacokinetic models are used 
to: 
1. Predict plasma, tissue, and urine drug levels with any dosage regimen 
2. Calculate the optimum dosage regimen for each patient individually 
3. Estimate the possible accumulation of drugs and/or metabolites 
4. Correlate drug concentrations with pharmacologic or toxicological activity 
5. Evaluate differences in the rate or extent of availability between formulations 
(bioequivalence) 
6. Describe how changes in physiology or disease affect the absorption, 
distribution, or elimination of the drug | 7. Explain drug interactions 

 



Compartment Open Model –One  

•assume a drug is given by intravenous injection and that the drug dissolves 

(distributes) rapidly in the body fluids. One pharmacokinetic model that can 

describe this situation is a tank containing a volume of fluid that is rapidly 

equilibrated with the drug. The concentration of the drug in the tank after a 

given dose is governed by two parameters: (1) the fluid volume of the tank that 

will dilute the drug, and (2) the elimination rate of drug per unit of time. 

 

•In both the tank and the one-compartment body model, a fraction of the drug 

would be continually eliminated as a function of time. If drug concentrations in 

the tank are determined at various time intervals following administration of a 

known dose, then the volume of fluid in the tank or compartment (VD, volume 

of distribution) and the rate of drug elimination can be estimated. 

 



 

 

 
Figure 5: Tank with a constant volume of fluid equilibrated with drug. The  

volume of the fluid is 1.0 L. The fluid outlet is 10 mL/min. The fraction of 

drug  removed per unit of time is 10/1000, or 0.01 min–1   

•Drug is both added to and eliminated from a central compartment that is 

assigned to represent plasma and highly perfused tissues that rapidly 

equilibrate with drug. Elimination of drug occurs from the central 

compartment because the organs involved in drug elimination, primarily 

kidney and liver, are well-perfused tissues. 

 



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. 

 



•Thank you 


