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definition of an ideal drug administration. The goals of the work are summarized in Chapter 1. For an easy
understanding of the topics, the basic concepts of pharmacokinetic and pharmacodynamic are defined and
described in Chapter 2. In Chapter 3 we present two revolutionary methods for the optimal administration of
multiple drugs for post-operative pain management. The first method bases on a black-box algorithm, which
uses the information retrieved from a group of combinations of the drugs of interest to identify new
combinations to be tested to move towards the optimal analgesic point. The algorithm has been successfully
applied in clinical practice. The second methods is based on the development of a mathematical model
describing the relationship between dose and effect for n drugs, as a function of their interactions. From the
analysis of the model, guidelines for drug administration ensuring maximal benefits for the patient can be
extracted. In Chapter 4 we exploit the problem of large inter-patient variability in terms of response to drug
administration. Such variability is associated to the incapability of pharmacokinetic and pharmacodynamic
population models to correctly predict the response of the single individual. To compensate for that, we
propose and test a strategy for the on-line individual identification of some of the model parameters. 180 pp.
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