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Introduction

Filling of pellets into hard gelatin capsules requires different techniques from those used
for powders and granules. Pellets are usually larger in size (800 — 1400 pm) and have
different shape and surface properties. In this study MacropacTM software was used to
simulate the packing of pellets into hard gelatin capsules. Weight variations observed using
the simulation tool were correlated with experimental measurements.

Experimental

A batch of pellets was prepared using an Alexanderwerk extruder and a 15 inch cross-
hatched plate spheronizer. Lactose monohydrate (Lactochem, UK) and AvicelTM
PH101(FMC Biopolymer, Ireland), in 1:1 ratio were mixed in a Hobart planetary mixer



with water as the binder. The pellets obtained were dried in a vacuum oven. Size and shape
distributions were then evaluated using Scion image software® (see Fig.1&2). One size
fraction of the pellets (1.0-1.2mm) was filled into hard gelatin capsules of sizes 0, 1, 2 and 3
using a manual capsule filling machine.

MacropacTM was used to simulate the packing of pellets of similar size to those
manufactured (see Fig. 3.). For computational packing studies, pellets were designed using
ShapeBuilderTM.

Results and Discussion

Fill weight variations observed in simulation experiments and those of practical
experiments indicated similar trends of increasing coefficient of variation (%CV) with
decreasing capsule size. However, using uniform pellet size, the simulated %CVs were
much smaller than experimental values (see Table 1). By including measures of pellet size
and shape distribution in the simulations (i.e. aspect ratio, AR, where AR = Max. Length /
Min. Breadth), the % CVs approached those of practical experiments.

MacropacTM has proved to be a valuable tool in modelling capsule filling of pellets,
especially when appropriate choices of pellet size and shape are made. Further research
with this tool for simulating packing of irregular shapes is being carried out.



