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Abstract 

In anesthesiology the most relevant features to be considered are both 
the time necessary for the organism to metabolize a drug and the 
consequences of the drug assumption on the body’s normal 
functioning.  
Specifically, the physical characteristics of each patient affect its 
response to a given dose. Therefore the correlation between the 
physical parameters and the response of the organism determine the 
right dose to administer. Such dose has to be high enough for 
therapeutic aims and low enough not to be toxic. 
Hence, this work aims to simulate an intravenous administration, the 
organism’s processes involved in drug metabolism, and the overall 
effects on the body. Thus, both tricompartimental and physiologically 
based models have been developed. Remifentanil, a frequently used 
synthetic opioid, is the anesthetic whose matabolism has been 
described. 
In the first part of this document Absorption, Distribution, 
Metabolism, and Elimination processes (also known as ADME 
processes) have been introduced. Consequently, the structure and 
properties of Remifentanil have been discussed. Experimental data, 
regarding Remifentanil’s pharmacokinetics and pharmacodynamics, 
have been presented. 
Experimental data of drug concentration profiles are available. They 
are relative two different types of administration: the first one, slow 
and constant for a given period of time, is known as infusion, and the 
second one, instantaneous, is called bolus. 
The first model developed is a tricompartimental one. In this model, 
the human body is described  as a system composed of plasma, high-
perfused organs and poorly-perfused tissues. These three 
compartments interact with each other via mass transfer. This model 
has been optimised thus obtaining the best set of parameter values, 
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