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Studies on the Characteristics and Functionality of Microcrystalline
Cellulose by Co-drying with Excipients
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Microcrystalline cellulose (MCC) is derived from purified wood a-cellulose by a
severe acid hydrolysis, yielding a cellulose with a degree of polymerization (D.P.) of
about 200 to 300. Because it equipped with an excellent compactibility and a low
chemical reactivity, it makes the MCC to become one of the most useful excipient of

direct compression tableting. Because the particle shape of MCC is irregular, it causes



bad flowability, the variation of tablets weight, and the poor disintegration properties.
In an attempt to improve or solve these problems, the aim of this study was to modify
the physical characteristic of MCC by co-drying of MCC slurry with the carbohydrate
excipients which are similar to the basic molecular structure of MCC (that including
various grades of Low-substituted hydroxypropyl cellulose, L-HPC), or with the
materials which have high solubility (that including glucose, mannitol, and sorbitol).
Furthermore, functional performances of the co-dried MCC slurry with these
excipients were investigated.

Firstly, the result of the powder property has shown the co-dried powder had a better
flowability than physical mixtures. SEM photographs revealed that the difference of
the flowability was caused by the different particle shape. The particle shape of MCC
after co-dried is regular with a smooth surface, but the physically mixed one is
irregular with chipped edge. In the examination of the tablet’s functionality, most of
the tablets with physical mixture demonstrated a higher value of hardness and tensile
strength but with a higher yield pressure. The co-dried tablets had a lower yield
pressure with better compressibility and their compression mainly through plastic
deformation. Moreover, the tensile strength of tablets produced from MCC co-dried
with sorbitol was better than the tablets produced from MCC co-dried with other
monosaccharides. Nevertheless, the tensile strength of tablet prepared with co-dried
MCC with L-HPC was better than co-dried with various monosaccharides. In the
disintegration test and the rate of water uptake experiments, the disintegration time of
tablet parpared with co-dried MCC is shorter than the physical mixtures. Especially,
the tablets prepared with MCC co-dried with L-HPC had a rapid disintegration rate.
However, the disintegration time of tablets from physical mixtures was almost over 30
minutes.

Generally, although the hardness and tensile strength of tablets prepared with co-dried
MCC with excipients would lower, the flowability and the disintegration ability
would be efficiently improved. Therefore, the co-dried process with be an efficient

method for development new excipientds with excellent characteristics.



