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Abstract 

The present research was undertaken to emphasize the development of an economical, sustainable, 

scalable, ecofriendly process to derive microcrystalline cellulose (MCC) and nano cellulose (NC) by 

adopting Quality by Design approach in three different dosage forms - tablets, pellets and liquid solid 

powder. MCC was produced by processing corn husks (CH) via different acid treatments which was 

further treated through High Pressure Homogenizer and Acid Hydrolysis yielding the NC. Critical 

factors for both the process were optimized using 32 full factorial design. Resultant formulations 

when subjected to instrumental and physicochemical characterization confirmed that AH-NC has 

higher thermal stability, crystallinity index and yield with narrow particle size as well as excellent 

flow property when compared to marketed MCC PH101. GLB tablets were prepared by direct 

compression using I optimal design. AH-NC tablets had better flow property, resolved weight 

variation problems and content uniformity as compared to MCC PH200 tablets. GLB pellets were 

prepared by extrusion spheronization using box behnken design. Optimized formulation of AH-NC 

Pellets showed better flow properties and good spherisity as compared to MCC PH200 pellets. 

Liquisolid powder compact was prepared by AH-NC turned out as a more efficient carrier given 

smaller particle size and larger surface area when compared to MCC PH200. Assessment of above 

oral dosage forms confirm, NC as better excipient and AH as the obvious choice for large scale 

production technique of NC. This PhD thesis will help in further research towards leveraging NC 

obtained from agricultural waste in varieties of dosage forms in pharmaceutical industry. 
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