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A bried overview on the assimilation of neural network based 
solutions by the (bio)pharmaceutical industry 

Neural networks and structurally related mathematical models have gained much attention essentially in the 80s and 90s for modelling processes of different 
nature. Their ability to identify non-linear relationships among data of virtually any nature (empirical approaches) and flexible utilization (prediction, 
classification, clustering, filtering) was the major driving force for the growing implementation of these modelling systems over the mentioned period. More 
specifically, their implementation to assist the modelling of pharmaceutical manufacturing processes, was not an exception with many applications being 
proposed essentially regarding the manufacturing of active ingredients (primary industry) either by chemical synthesis of bioprocessing and production of 
biopharmaceuticals. The ability to capture the underlying non-linear relations between CPPs and CQAs in these processes was the objective. In many 
situations, first principle models described by energy and mass balances coupled to kinetic equations were replaced by these empirical models with reported 
substantial advantages. Despite the possibility of integrating recursive elements in neural network models to better adjust to non-stationary process states, 
this was not fully explored in general reported applications. Moreover, as the chemometric word started to spread, including in its palette empirical models 
based on latent variables, these gained a lot of importance and in many situations became the primary tool to be used when an empirical approach was the 
goal. This communication focuses of this recent history of the use of neural networks for different purposes to model and to assist pharmaceutical 
manufacturing processes. Strengths and weaknesses of these systems help to explain the perceived spreading of their utilization in the (bio)pharma sector 
and allows a forecasting of their expected importance in the forthcoming years .  
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