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ABSTRACT

The aim of the study was to investigate the mechanism of the inclusion
complexation of two nonsteroidal anti-inflammatory drugs, piroxicam and meloxicam
in cyclodextrins. The factors affecting the complex formation and the capability of the
complexes for dissolution enhancement were also elucidated. Thermodynamic studies
and molecular modeling investigations were carried out in order to get better insight
into the nature of the complexation process. The existence of the inclusion complex
formation in solid state was proved by X-ray diffraction (XPD), differential scanning
calorimetry (DSC), Fourier Transform infrared (FTIR), near infrared spectroscopy

(NIR) and dissolution studies.



viii

The stability constants of the complexes between drugs and cyclodextrins
were obtained by phase solubility studies. The phase solubility diagrams were A_-
type in most cases, while the Ap-type curve was shown in the case of piroxicam and
methylated-f3-cyclodextrin complex.

The inclusion complex formation between either piroxicam or meloxicam and
cyclodextrins is an exothermic, enthalpically-favored process with a relatively large
value of negative enthalpy change. The enthalpy-entropy compensation phenomenon
was observed in both cases.

The interaction between the drugs and cyclodextrins was shown by FTIR and
NIR spectroscopy. XPD analysis provides useful information for the existence of the
inclusion complexes and the amorphous state of the drug and/or cyclodextrin. DSC
analysis in this study provides some information for characterizing the inclusion
complexes.

The dissolution improvement of the drugs by inclusion complex formation
depends significantly on types of cyclodextrins and the method of preparing the
complexes. Based on the dissolution enhancement, the favorable preparation method
of piroxicam and cyclodextrin complexes can be ranged in co-lyophilization >
kneading > co-evaporation > physical mixture. But, it was co-lyophilization > co-
evaporation > kneading > physical mixture for meloxicam and cyclodextrin
complexes. Cyclodextrin derivatives can improve dissolution of the drugs better than
the native cyclodextrins.

The conformation of piroxicam and B-cyclodextrin complexes was explored

by molecular modeling investigations. The stable complex was obtained whether the



drug orient benzene ring or pyridyl ring towards the narrow end of the B-cyclodextrin

cavity.



