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INTRODUCTION
A critical feature of quality by design (QbD) is the understanding of product variability and how this is influenced by variability in the material and process parameters. The overall objective of this study was to investigate the relationship between variability in the intrinsic/behavioural properties of excipients, hydroxypropyl methyl cellulose (HPMC) and microcrystalline cellulose (MCC)), the resultant properties of ribbons and granules, produced by roller compaction and secondly the properties of the resultant tablets. Ribbons and granules were produced by roller compaction using (1) powder blends composed of different grades of HPMC and (2) MCC stored at different % relative humidities.

A second key objective was to monitor critical quality attributes of ribbon (density) and granulate (particle size distribution) using novel PAT techniques, Eyecon® and Multi-eye®.      

METHODS

Blends composed of anhydrous lactose (Supertab 21AN), magnesium stearate and one of three different grades of HPMC (Benecel K100, E15 and E5) were compacted using a CCS 220 roller compactor. MCC was stored at three different % relative humidities; over a lithium chloride salt solution (11% RH), under ambient conditions (41% RH) and in a humidity controlled oven (75% RH).

Envelope and true density measurements were performed using Geopyc 1360 and Accupyc II 1340 respectively. At-line NIR measurements were performed using a Multi-eye® system and in-line particle size measurements were obtained using the Eyecon® system. Off-line analysis of ribbons was performed using a PerkinElmer Spotlight 400 FT-IR in diffused reflectance mode.
RESULTS 
Envelope density/porosity of ribbon samples, and the amount of fines produced were strongly influenced by different grades of HPMC and MCC moisture content. In particular a much greater % fines were produced for Benecel K100 than for E5 or E15 grades. Benecel E5 and E15 produced ribbons of lower density compared to Benecel K100 at lower roller pressures. MCC stored at higher % RH 
produced ribbons with lower porosity. Correlations between at-line NIR measurements (MultiEye®) and off-line NIR measurements with ribbon envelope density (GeoPyc) were obtained. The Eyecon® system detected differences in particle size related to HMPC grade, MMC moisture content and processing parameters.
CONCLUSIONS

Variability in excipient properties was shown to have a significant impact on the critical attributes of roller compacted ribbon (envelope density, porosity) and granulate (particle size). Multieye® can be used for at-line analysis of ribbon envelope density/porosity with potential to be integrated in-line with the roller compaction equipment. 
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