STUDIA UNIVERSITATIS BABEŞ-BOLYAI, PHYSICA, SPECIAL ISSUE, 2001

LORENA FILIP, DIANA BOGDAN, M. BOJITA, M. BOGDAN

SPECTROSCOPIC STUDIES ON INCLUSION COMPLEX OF SULPHASALAZINE …


SPECTROSCOPIC STUDIES ON INCLUSION COMPLEX OF SULPHASALAZINE WITH CYCLODEXTRINS

LORENA FILIP, 1DIANA BOGDAN, M. BOJITA, 1M. BOGDAN

University of Medicine and Pharmacy "Iuliu Hatieganu" Cluj-Napoca

1National Institute for R&D of Isotopic and Molecular Technologies,

P.O. Box 700, Cluj-Napoca

ABSTRACT. The complexing and amorphising abilities towards sulphasalazine of native α- and β-cyclodextrin were determined. The inclusion complexes prepared by different methods (kneading and co-precipitation) led to amorphous products. The influence of the preparation method on the physicochemical properties of sulphasalazine was studied by means of IR spectroscopy and X-ray diffraction analyses.

1. introduction

Cyclodextrins have recently been recognized as useful pharmaceutical excipients, due to their potential to form inclusion complexes with appropriately sized drug molecules. The resulting complexes generally show some favorable changes of the characteristics of the guest molecule, such as increased solubility and reduced side effects [1].

Selections of the most suitable preparative method for a given drug requires careful evaluation because it should take into account not only factors such as simplicity, lower cost, high yield, swiftness, easy of scaling up, but also the performance of the obtained product.
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Therefore, in the present work, we considered worthy of interest to investigate the influence of preparation method and the type of carrier on the physicochemical properties of a series of binary systems of sulphasalazine (SF) with α- and β-cyclodextrin.

2. materials and methods

2.1. Materials

α- and β-cyclodextrin were supplied by Sigma Chemie GmbH, Germany, and were used without further purification. Sulphasalazine was kindly donated by AC Helcor, Baia Mare, Romania. All other solvents were of analytical reagent grade. Double distilled water was used.

2.2. Preparation of solid binary systems

Two different methods (kneading and coevaporation) were used for the preparation of drug-cyclodextrin solid system.

Kneading: a physical mixture of α(β)-cyclodextrin-sulphasalazine (1:1 mole ratio) was wetted in ethanol-water (1:1 v/v) solution and kneaded thoroughly for 60 min in a mortar with a pestle in order to obtain a uniform paste. During this process an appropriate quantity of the solvent mixture was added. The paste was dried under reduced pressure at room temperature for one day.

Co-evaporation: α(β)-cyclodextrin was solubilized at room temperature in 15 ml of water then sulphasalazine (1:1 mole ratio) was added with stirring. The suspension was heated at 45 ºC and stirred for 48 h until equilibrium was reached. The suspension was filtered and the filtrate was dried under vacuum at room temperature.

2.3. Infrared spectroscopy

Infrared spectra were obtained with a Carl Zeiss – Jena UR 20 infrared spectrophotometer.

2.4. X-ray powder diffractometry

X-ray diffraction patterns of powdered samples were recorded using a DRON 2 diffractometer. Experimental settings: Ni-filtered Cu Kα radiation (λ = 1.54178 Å); tube settings 40 kV, 30 mA; scan rate of 2 degree·min-1 over the 10 - 40 degree 2θ range.

3. results and discussion

Infrared spectra of sulphasalazine, CDs as well as those of its different systems with CDs are presented in Fig. 1. We found no significant differences (comparing with the spectra of pure CDs) in the case of inclusion compounds obtained by co-evaporation. For the kneaded samples the IR spectra of SF-CDs products show no features similar to pure drug or CD. In these cases we observed a shift of some absorption bands to higher frequency.

This effect can be attributed to the formation of an inclusion complex between the monomeric drug with CD.

X-ray powder diffraction patterns, shown in Fig. 2, confirmed the results of IR spectroscopy. The patterns of the products obtained by co-evaporation method were practically a superposition of the patterns of the two starting components. In this case we presume that the complex between sulphasalazine and CDs does not form.

The spectra of the kneaded samples prove the appearance of a new solid phase having o lower crystallinity than the drug and CDs. The spectra of the kneaded sulphasalazine with α- and β-CD were practically the same, but the spectrum of SF with α-CD showed broader and less intense peaks than that of SF-βCD complex. This indicates a much stronger interaction between the two components and, as a result, the final product is transformed into an amorphous compound.
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Fig. 1. IR spectra of sulphasalazine, CDs and its different systems 
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Fig. 2. X-ray powder diffraction patterns of single components and equimolar kneaded or co-evaporated products of SF with (- and (-CD
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