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Amorphous solid dispersions of APIs with crystallization inhibitors of different molecular weights
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Atransformation of poorly water-soluble crystalline pharmaceuticals to the amorphous form is one of the most promising
strategies to improve their oral bioavailability. Unfortunately, the amorphous drugs are usually thermodynamically
unstable and quickly return to their crystalline form. A very promising way to enhance the physical stability of amorphous
drugs is to prepare amorphous compositions of APIs with certain excipients which can be characterized by significantly
different molecular weights, such as polymers, acetate saccharides and other APIs. We examine the effect of adding large
molecular weight polymer polyvinylpyrrolidone (PVP K30) and the small molecular weight excipient octaacetylmaltose
(acMAL) on the tendency to recrystallization of the amorphous celecoxib (CEL) in the amorphous solid dispersions: CEL-PVP
and CEL-acMAL. We found that acMAL is a better inhibitor of recrystallization of amorphous CEL than PVP K30 deep in the
glassy state (T<Tg). In contrast, PVP K30 is a better crystallization inhibitor of CEL in the super cooled liquid state (at T>Tg)
than acMal. The latter conclusion can be related to the slower crystallization times in the case of CEL+PVP as well as a strong
antiplasticization effect of the added polymer on the super cooled CEL. However, the significantly different antiplasticization
effects of PVP and acMal on super cooled CEL is not reflected in their ability to the physical stabilization of the drug in the
glassy state. In the glassy state, both PVP and acMAL molecules form hydrogen bonds with CEL molecules, but acMal much
more effectively suppresses some local molecular motions of CEL responsible for the drug devitrification.
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