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CHARACTERIZATION OF POLYMERIC FILMS INTENDED FOR A MULTIPLE-UNIT TIME-DEPENDENT COLON DELIVERY SYSTEM
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The ChronotopicTM system is an oral dosage form aimed at pulsatile and time-based colon delivery. It consists of a drug-containing core and a hydrophilic polymeric coating (hydroxypropyl methylcellulose, HPMC) that defers the onset of release by swelling and eroding upon contact with the aqueous media [1]. In vitro and pharmacokinetic along with imaging studies pointed out the ability of the device to yield the pursued release performance when in single-unit configuration. On the other hand, the advantages of multiple-unit formulations are well-established in the field of oral delivery [2]. In order to meet the relevant size requirements, which would be inconsistent with the coating level necessary for time-dependent colon targeting, proper modifications needed to be introduced into the ChronotopicTM design. In particular, insoluble films with adequate permeability and elasticity properties were proposed for application onto the HPMC layer. By slowing down the penetration of water, such films could indeed improve the effectiveness of the latter coating in delaying the drug liberation without possibly impacting on its swelling/erosion-based release-controlling mechanism. The methacrylic copolymer Eudragit®NE was selected as the film-forming agent because of the inherent flexibility characteristics combined with the relatively mild spray-coating conditions involved. In order to modulate the rate of water penetration over time, the incorporation of differing amounts (10-20% w/w on dry polymer) of the superdisintegrant sodium starch glycolate (Explotab®V17) into Eudragit®NE films was explored. All films were prepared by spaying, cured at 40°C for 24 h and tested for morphology (optical microscope), permeability (modified diffusion cell, deionized water, 37±0.5°C, paracetamol, spectrophotometrical detection, λ=248, n=3), water uptake (oscillating bath, deionized water, 37±1°C, 100 rpm) and tensile properties (texture analyzer AG/MC1 Acquati, 500 mm/min cross-head speed, n=5) in the dry as well as hydrated state (deionized water, 37±0.5°C, 7 h) [3,4]. Continuous Explotab® V17-containing films were obtained by the spraying procedure adopted with no major difficulties. As expected, the permeability and water uptake of free films were shown to increase as a function of their Explotab® V17 content. With respect to the tensile testing results, generally higher elastic modulus (EM) and lower tensile strength (TS) were observed for Eudragit® NE/Explotab® V17 vs. Eudragit® NE dry films. Such results could be attributed to a possible brittle-inducing effect of Explotab®V17 particles dispersed within the acrylic polymer network [5]. Probably due to the plasticizing effect of water, however, slightly decreased EM and TS were shown by hydrated film samples with respect to dry ones. It was thus inferred that wet films would enable the swelling process of an underlying HPMC layer.
Based on their permeability, water uptake and mechanical characteristics, the investigated Eudragit®NE/Explotab®V17 films could help to improve the performance of the functional HPMC layer of the above-described time-dependent colon delivery system, thereby enabling its preparation as a multiple-unit dosage form.

References

[1] Sangalli ME et al, J Control Release 73, 103 (2001)

[2] Follonier N and Doelker E, STP Pharma Sci 2, 141 (1992)

[3] Lecomte F et al, Pharm Res 22, 1129 (2005)

[4] Felton LA, AAPS PharmSciTech 8, (112 (2007) 

[5] Aulton ME, In: Pharmaceutical Coating Technology, Cole G et al Eds, Taylor&Francis, London (UK), 288 (1995).


