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Statement of the Problem: One of the main points of investigation to optimize a granulation is to precisely determine 
and monitor the process trend and the endpoint of each phase. The PAT systems give the possibility to operate a 
continuous, real-time process monitoring correlating the online response with the real measured parameters without 
the necessity of taking and separately analyze samples during process. The aim of this study was the feasibility to 
apply a NIR device to a fluid bed top spray granulation process to investigate the possibility to correlate the same NIR 
response to the moisture content and to the particle size distribution.

Methods: A placebo formulation was granulated by top spray using a fluid bed (Freund-Vector VFC-Lab3) equipped 
with a Viavi MicroNIR PAT-U device. The spectrophotometer is connected to the fluid bed with a welded flange. 
Two runs were performed. The load of dry blend was adjusted for the equipment capacity to achieve appropriate 
product movement. LOD was determined at regular intervals (5 min) using a thermobalance (Mettler Toledo MJ33). 
Particle size distribution was also determined using a graphical imaging device (Sympatec QicPic). Data were 
analyzed starting with the principal component analysis to locate the process trend, then the values were correlated 
to the samples collected to produce a calibration curve. The correlation proved to be very strong.

Conclusion & Significance: This study demonstrated the possibility to follow the process trend and to determine the 
phase endpoints both for moisture content and for particle size growth using a single PAT device. This could open up 
the possibility to apply this technology to other techniques, such as Wurster coating, fluid bed rotor powder layering 
and high shear granulation, and to implement a full integration of the NIR device with the machine software to get 
a complete automatic process control.
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