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A pharmaceutical formulation is composed of several formulation factors and process
variables. Quantitative model based pharmaceutical formulation involves establishing
mathematical relations between the formulation variables and the resulting responses, and
optimizing the formulation conditions. Drug release rate from the dosage form is controlled
mainly by the properties of polymer used in the preparations. Since physicochemical properties
of the drug and powder excipients play a critical role in the formulation, processing, in vitro and
in vivo performance of the finished dosage forms, the determination of critical property of drug
formulation become necessary to obtaining the product with desired and reproducible
attributes. The properties may show inter-vendor, and even inter-lot, variability. Therefore, the
aim of the present study was to develop in silico model of drug formulation using artificial
neural network and determine the critical property of drug formulation. The % cumulative
release model of different drugs from hyroxypropylmethylcellulose (HPMC) matrix tablets were
developed in terms of the physicochemical properties of the drug and HPMC and
manufacturing process. The correlation between formulation factors and % cumulative release
was examined using feed-forward back-propagation neural networks. Flow property of HPMC
was found to be the important factor affecting the release of each drug. The in silico model
was optimized by considering goodness-of-fit and cross-validated predictability. A “leave-one-
out” cross-validation revealed that the neural network model could predict release properties of
drug from HPMC tablets with a reasonable accuracy (predictive r2 of 0.89-0.98 and predictive
root mean square error of 1.33-6.51. The predictive ability of these models was validated by a
set of 3 formulations that were not included in the training set. The predicted and observed

cumulative releases (%) were well correlated.





