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Introduction
High shear granulation is a key process used in the

pharmaceutical industry that is primarily used to make
medicine tablets. Granulation is beneficial because it
produces batches of granules with a more uniform size
distribution due to its narrow range of operating
conditions. Microcrystalline cellulose is a common
pharmaceutical filler due to its high compressibility and
dissolvability. A plethora of research is being performed on
the granulation of microcrystalline cellulose, but the
granulation of mixtures of microcrystalline cellulose and
active ingredients such as acetaminophen has yet to be
widely explored.

Method
This experiment was performed by analyzing the particle size of

different mixtures of MCC and APAP that underwent high shear
granulation. Mixtures of 100%, 90%, 80%, 70% and 60% MCC content
were examined. These mixtures were mixed in a high shear granulation at
a liquid spray rate of 10 mL/minute, a liquid to solid ratio of 110% and an
impellor speed of 75 rpm.

Conclusions
• MCC tends towards 1 mm particles where APAP tends 

towards large agglomerations.
• Transition between 80% MCC and 70% MCC where 

large agglomerations increase drastically
• After 70% the granulation of the bed increasingly 

becomes large agglomerations.
Going Further

• Test mixture compositions between 50% MCC and
100% APAP

• Conduct a set of duplicates for all compositions
• Add more sieve mesh sized in the 1-2-millimeter size

range

Figure 1 shows a trend that as APAP content increases the
particles tend towards small particles (less than one millimeter
in size) and larger agglomerations. As the amount of MCC
increases the granules tend towards a narrower distribution
closer to a particle size of one to two millimeters.

The change in normalized mass percentage of particle size for
different mixture ratios was also analyzed. Figure 2 shows the
distribution of 100% MCC over time staying relatively the same
and accumulating mostly in the one-millimeter size range

Figure 3 displays the change in normalized mass percentage
of particle size for 60% MCC. Figure 3 shows that when the
APAP amount is increased the particles tend towards
agglomerations and these agglomerations break up over time
with mixing.


