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Particle coating using fluid bed technology such as Wurster chamber is a
common process in pharmaceutical technology. Coatings are used to achieve
variety of functions, such as: taste masking, controlled release, increase of
stability and others. Coating uniformity is one of the most important parameters
of coated particles and can play an important role in the release of the active
ingredient and is a result of number of process settings and material properties
[1,2]. One of the material parameter that effects particle movement and
consequent coating is coefficient of restitution, which is defined as the ratio of
particle velocity before and after the impact [3].

We have analysed the effect of coefficient of restitution on particle distribution
and their velocity in the Wurster process chamber. Simulations were performed
on a 2D axisymetric model using Ansys Fluent. Euler-Euler approach was used
for simulation of gas and solid phase. The particle size was set at 1 mm and the
coefficient of restitution was set from 0,1 to 1,0 in 0,1 steps. All other process
parameters such as fluidizing and atomizing air flow were kept constant.10 s of
two-phase flow was calculated in each simulation using timestep of 2.5107° s,
starting from the same initial condition.

The analysis of the simulation has established that in most cases higher values
of coefficient of restitution increase the particle volume fraction in the coating
region of the chamber. The lowest value of volume fraction of particles in the
coating region was 6.82% and the highest was 9.41%. It was established that
coefficient of restitution has effect on particle velocity and flow rate through the
coating region, however far less pronounced as in the case of volume fraction,
which is one of the main factors that affects uniformity of coating. Therefore,
according to our findings elastic properties of the particles can affect the
outcome of the coating process i. e. coating functionality, even when using the
same process chamber and process parameters.
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