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 [IX] 

Abstract 

Remifentanil is an opioid that combines the speed of action of drugs 
metabolized by esterases with potent analgesic properties of the class 
of piperidines. The purpose of this work was to evaluate the kinetics 
of degradation of remifentanil varying both: the type of enzyme used, 
as well as their concentrations. The operating parameters of 
temperature and pH were also changed to evaluate their effects on the 
degradation. 

First of all, the degradation time of remifentanil solutions under 
optimal storage conditions, temperature and pH, has been evaluated. 
The solution of remifentanil was analyzed during the time and the 
calibrations of a HPLC method, performed with the same solution, 
were compared. From the comparison of the integrals of the peaks of 
the drug, corresponding to a chosen concentration, was observed a 
significant decay of the integral for the same concentration in time, 
even after few days. Furthermore it was observed in all calibrations 
obtained that the relation between peak and concentration is not linear 
for concentrated solutions, and for too low concentrations is not 
reliable because of the resolution limits of the analytical 
instrumentation. The degradation time of the drug was taken into 
account for each experiment.  

To reproduce in vitro physiological conditions, a reaction system 
consisting of a thermostated beaker has been developed. To evaluate 
the effect of operating parameters on the degradation of remifentanil, 
different conditions have been simulated. The temperature was 
changed to simulate the physiological conditions, but also 
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hyperthermia and fever, and especially in order to analyze the effect of 
these conditions on the degradation of the drug. In the same way the 
pH of the solution was varied to evaluate its influence on the 
degradation. Finally, different types of enzymes were tested to 
evaluate the enzymatic kinetics. During the tests, samplings of the 
solution were withdrawn and analyzed by HPLC. For the analysis a 
method based on the literature has been used.  

Concerning the effect of temperature and pH, the remifentanil 
concentration  is not affected by these parameters, it maintains a 
constant concentration during the time. The first two types of esterase 
(in particular the first esterase extracted from Rhizopus oryzae and the 
second extracted from horse liver), used in different amounts, showed 
no effect on the degradation of the drug, while using the esterase from 
pig liver was noted a decay of the concentration of drug already at low 
amounts of enzyme Thus, the kinetics with different amount of 
enzyme and different amount of the substrate were analyzed. 
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