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In the pharmaceutical sciences, interfacial phenomena play an important role in
the processing of a wide variety of formulations, such as in the blending of solid
materials. The surface energies can be utilized in the formulation of wet
granulation processes in order to select a suitable device and to predict the
properties of the resulting granules. The success of granulation depends on the
spreading of the liquid and/or solid over the solid. In the method of Wu [1], the
surface free energy is taken as the sum of dispersive and polar components.
The surface free energies of solid materials can be determined by means of
contact angle measurements on two liquids with known polarities. If the surface
free energies of the solid materials are known, the spreading coefficient may be
computed and the interactions between the two materials may be predicted.
The spreading coefficient is calculated as the difference between the work of
adhesion and the work of cohesion. The spreading coefficient (S12) of a material
(1) over the surface of another material (2) can be determined as [2]:
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The purpose of this study was to investigate a device suitable for wet
granulation via determination of the spreading coefficient. Contact angle
measurements were carried out with an optical contact angle measuring
instrument (OCA 20, DataPhysics Instruments GmbH, Filderstadt, Germany).
The results were applied to calculate the surface free energy and the spreading
coefficient according to the above-mentioned Wu method.
Granules were produced in a high-shear granulator (Pro-C-epT 4M8, Zelzate,
Belgium). A lower work of adhesion was found in a steel vessel as compared
with a glass process vessel.
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