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Purpose: The main objective of the study was a) to understand the criticality of the compaction process 
parameters, and b) to determine whether the press type (rotary press vs compaction simulator) had any 
effect on the critical quality attributes (CQAs) of a complex formulation. A Design of Experiment (DOE) 
approach, in support of Quality by Design (QbD) was used to guide the study.  

Methods:  

Theophylline based complex tablet formulation (composition: 30% w/w Theophylline loaded coated 
granules, 40% w/w Avicel PH 101, 19% w/w Avicel PH 105, 5% w/w HPC, 4.5% w/w sodium starch 
glycolate, 1% w/w colloidal silica, and 0.5% w/w magnesium stearate) was used in this study. Initial lab 
scale characterization the revealed the strain rate sensitivity of active component i.e. drug loaded coated 
granules. Therefore, as a mitigation strategy, strain rate insensitive components (Avicel PH 101 and PH 
105) were selected as major formulation diluents.   

Using risk assessment, the process parameters which could have an impact upon final product quality 
were identified. A 22 factorial design with a center point was undertaken to understand the relationship 
between the process parameters and tablet quality attributes. Compression speed and solid fraction of 
tablet were selected as the main factors. The  DOE was conducted on rotary tablet press (Elizabeth HATA 
HT-38-MSU) and simulation of the same press on compaction simulator (Presster). The objective behind 
the inclusion of 2 compaction equipment’s in DOE was to determine if press type (a categorical variable) 
had any effect on the tablet CQAs. Radial tensile strength and disintegration time were selected as CQAs. 
ANOVA was used to analyze the data.   

Results:  

Solid fraction was the principal factor affecting the measured CQAs. There was a significant change in 
magnitude of the CQAs as the solid fraction was increased. From practical perspective, an increased 
densification produces tablets with stronger internal microstructure. Stronger tablets would show higher 
mechanical strength and slower disintegration.  

Compression speed didn’t show any significant effect on the tablet CQAs. This can be attributed to the 
presence of strain rate insensitive components as major diluents in the formulation composition.  

Press type was also found to be insignificant factor affecting the tablet CQAs. Presster is a mechanical 
replicator of the rotary press as it utilizes same hardware tools (punch tooling and compaction rollers). 
Both compaction systems, thus employed the identical physics of powder compaction which results in 
equivalent tablet quality when compressed at same solid fraction.  

Conclusions:  

Solid fraction was found to be critical process parameter affecting the tablet CQAs. Compression speed 
and press type (rotary press vs Presster) were found to be insignificant factor affecting the tablet quality.  


