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Abstract: 

This poster describes several research projects of the System Research Institute which are presently active and in planning stages. These projects aim to develop a systematic understanding of the manufacturing processes of pharmaceuticals in order to enable the efficient design and reliable operation that ensures consistent product quality. It also describes two project addressed currently in development, focusing on the modeling of complex pharmacokinetic and pharacodynamic phenomena, specifically taking into account such differentiating factors as gender, age, weight etc., data and the use of physiological models and feedback mechanisms for more accurate anesthetic administration during operations.


The modeling of complex pharmaceutical reactions utilizes data from a highly automated robotic multi-reactor experimental facility equipped with IR spectroscopy measurements to obtain concentration versus time data. The methodology discovers the dominant stoichiometry that is active and builds kinetic models to describe the time evolution. These models are used to define the optimal reactor recipes for the production of active pharmaceutical ingredients with the highest purity possible.

The study of complex crystallization also focuses on the interactions among diastereomers or polymorphic forms of the active ingredient and helps define the operation so that one obtains only the desired form. Crystallization experiments have been performed in collaboration with Sepracor, Inc. and models have been developed to utilize Raman data to estimate in real time the composition of two diastereomers.  

In a project presently in the initial stages we are developing linear and nonlinear models that explicitly incorporate physiological characteristics of the subjects in order to interpret pharmacokinetic and pharmacodynamic data. Similar models will be used in the development of model based algorithms for the 

on-line feedback control of the accurate administration of anesthetics during operations. 
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