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Abstract

A crucial stage in the development of medical drugs is to study which additives, usu-
ally called excipients, impact the active ingredient stability. This type of study is
generally named an excipient compatibility study and requires a mixture experiment.
Subsequently, the effect of the storage conditions, more specifically the relative humid-
ity and temperature, on the stability is investigated. This so-called accelerated life test
involves a factorial type of experiment. It has become, however, customary to include
the storage conditions in the compatibility study. This provides valuable information
concerning potential interactions between excipient combinations and storage condi-
tions. Experiments that combine a mixture experiment with a factorial experiment are
generally named mixture-process variable experiments. A limited number of designs
for mixture process-variable experiments are available in the literature. One problem
is that the proposed designs offer little flexibility. Another is that the required num-
ber of runs becomes prohibitively large for large numbers of mixture components. In
this paper, we examine flexible, optimal designs for realistic mixture-process variable
experiments. Our motivation is to provide guidance to pharmaceutical formulation
scientists concerning state-of-the art models and designs for excipient compatibility
studies. Using several proof-of-concept examples, we demonstrate that I-optimal de-
signs offer both flexibility and small variances of prediction. We also discuss a real-life
example, which could be used as a blueprint for future studies. Because many excipi-
ent compatibility studies are not completely randomized, we pay special attention to
their logistics and to the resulting randomization restrictions, which lead to split-plot
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