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Diclofenac (2-[(2,6-dichlorophenyl)amino]benzeneacetic acid) is available commercially in the form of its monosodium and monopotassium salts. Owing to its effectiveness as a non-steroidal anti-inflammatory drug, much research has focused on optimising its delivery, with particular attention being paid to reducing gastrointestinal irritation, its major adverse side effect. 

Inclusion of the drug within the cavity of the macrocyclic oligosaccharide (-cyclodextrin and other cyclodextrins1 has been explored for many years with the aim of obtaining inclusion complexes that could serve as novel systems for more efficient drug delivery. Since the results of the first study on the interaction between diclofenac and (-cyclodextrin were published,2 approximately 100 papers on this topic have appeared in the literature. A histogram of these publications indicates low levels of activity through 1975-1993, with a very significant increase in the number of reported studies during the latter half of the 1990s and fairly sustained activity during the last five years.  This attests to the on-going preoccupation with this particular molecular association, spurred by both academic and commercial interests. 

The aim of this presentation is to review the published studies, in particular those dealing with the modes of inclusion of the drug anion both in solution and in the solid state, as established by NMR spectroscopy, X-ray diffraction and other physicochemical techniques. Results from NMR studies relating to the stoichiometry, stability constant and the mode of drug inclusion have been controversial owing to the variety of physical conditions under which complexation in solution has been studied as well as the various levels at which the numerical data have been treated. The most recent solution NMR study presents evidence for bimodal binding between diclofenac sodium and (-cyclodextrin, i.e. simultaneous inclusion of both rings of the drug anion, giving rise to two isomeric 1:1 complexes.3 Complexation in the solid state, on the other hand, involves inclusion of the phenylacetate ring exclusively, not only for diclofenac sodium as guest, but also for its structural isomer meclofenamate sodium.4 More recently, we have investigated the effect of varying the cation on the solid state structures of the inclusion complexes.5  No significant change in the mode of anion inclusion in the cavity of (-cyclodextrin was observed, but the effect of cation variation is to alter the crystal structure radically through restructuring of water molecules. 

The presentation will include an update on the commercial status of cyclodextrin-diclofenac preparations.
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