Investigation of biocompatible drug delivery system based on composite materials from silica and biopolymer 
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ABSTRACT
The creation of a new form of drug-based anesthetic is of fundamental and practical importance for surface analgesia for an extended period of time, but without systemic effects on the cardiovascular system (transdermal matrix system of local action) [1]. In most cases, the formulations used for local anesthesia are solutions or gels, with its main disadvantage of the lack of stability, necessary exposure time and adhesion to the skin causing overall reduction of contact time and efficacy [2]. These problems may be overcome by applying bioadhesive films for topical applications. The development of a transdermal drug delivery film to control the prolonged release of a water soluble anesthetic like e.g. lidocaine is promising task nowadays. 
To improve transdermal drug delivery system, that is to extend period of time of prolonged anesthetic effect, greater understanding of the different mechanisms of chemical interactions are required.
In our work we obtained drug delivery system based on silica (SiO), 40 kDa dextran (DEX) and lidocaine (LID). SiO/DEX/LID nanocomposite was synthesized using acid-catalyzed sol-gel process. The resulting material was characterised using diffuse reflectance infrared Fourier transform spectroscopic analysis (DRIFT), diffusive reflectance spectroscopy in UV–vis range (DRS), X-ray photoelectron spectroscopy (XPS) and nitrogen adsorption method. According to the DRIFT, DRS spectra, LID interacts with the SIO/DEX nanocomposite via hydrogen bond formation between the carbonyl group of LID and SIO/DEX network. Analysis of nanocomposite with help of the series of complementary techniques didn't indicate the possibility of interaction with SIO/DEX through the nitrogen of drug molecule.  
The findings from these investigations will facilitate the future preparation of medical patches on wounds and burns.

Support from the Erasmus Mundus program and Associated Laboratory LSRE-LCM, faculty of Engineering of University of Porto is gratefully acknowledged.
REFERENCES
	[1]

	G. Tiwari,  R. Tiwari,  B. Sriwastawa,  L. Bhati,  S. Pandey,   P. Pandey,  S. K.  Bannerjee, Drug delivery systems: An updated review, Int J Pharm Investig, 2(1), pp. 2-11 (2012) 

	
	 

	[2]

	G. M. Shingade, Q. Aamer, P. M. Sabale, N. D. Grampurohit, M. V. Gadhave, S. L. Jadhav, D. D. Gaikwad, K. T. Patil, Review on: Recent trend on transdermal drug delivery system, JDDT, 2(1), pp. 66-75 (2012)

	
	 



