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Abstract 
The objective of this study was to devise robust and stable continuous manufacturing process 
settings, by exploring the design space after an investigation of the lubrication-based parameters 
influencing the continuous direct compression tableting of high dose paracetamol tablets. 
Experimental design was used to generate a structured study plan which involved 19 runs. The 
formulation variables studied were the type of lubricant (magnesium stearate or stearic acid) and 
its concentration (0.5, 1.0 and 1.5%). Process variables were total production feed rate (5, 10.5 
and 16kg/h), mixer speed rpm (500, 850 and 1200rpm), and mixer inlet port for lubricant (A or B). 
The continuous direct compression tableting line consisted of loss-in-weight feeders, a continuous 
mixer and a tablet press. The Quality Target Product Profile (QTPP) was defined for the final 
product, as the flowability of powder blends (2.5 sec), tablet strength (147 N), dissolution in 2.5 
minutes (90 %) and ejection force (425 N).  A design space was identified which fulfilled all the 
requirements of QTPP.  The type and concentration of lubricant exerted the greatest influence on 
the design space. For example, stearic acid increased the tablet strength. Interestingly, the studied 
process parameters had only a very minor effect on the quality of the final product and the design 
space. It is concluded that the continuous direct compression tableting process itself is insensitive 
and can cope with changes in lubrication, whereas formulation parameters exert a major influence 
on the end product quality. 
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1. Introduction 

Batch processing is widely used by the pharmaceutical industry.  Most marketing authorizations 
(MA) for conventional pharmaceuticals are based on batch processing. However, there is a 
consensus that continuous manufacturing is accepted and supported by regulatory agencies (Nasr 
et. al, 2017). Still there is a need for harmonization of guidelines to promote the adoption of a 
continuous manufacturing. ICHQ8 guidance highlights an opportunity for implementation of 
continuous manufacturing processes into commercial applications. The need to change 
manufacturing from batch to continuous manufacturing has faced many challenges (Badman et 
al., 2015, Byrn et al., 2015) with problems encountered in the lack of knowledge, regulatory 
barriers and investments. The keypoint is to justify how the quality is built into the product and 
evaluated, how the material traceability is assured, and how the batch is defined (Nasr et.al, 
2017). Furthermore, the real-time monitoring gives the opportunity for manufacturers to use 
performance-based approach to justify the quality of the product and to use the real-time release 
testing.  In addition, a greater assurance of product quality can be achieved during continuous 
manufacturing process by collecting product information in-line with the aid of process analytical 
technology (PAT) and adopting the concept of parametric release (EU GMP Annex 17, 2001). 

The continuous manufacturing process emphasizes the importance of design of an effective and 
efficient manufacturing process based on an in-depth understanding of how formulation and 
process factors impact on the end product quality. Furthermore, this can help to define the design 
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