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Fabrication and Biocompatibility Evaluation of Polymeric Membranes
based on Polyhedral Oligomeric Silsesquioxane (POSS)/Poly
(Carbonate-Urea) Urethane (PCU) Nanocomposite

B. Karami*l, M. Imaniz, A. Seifalian3, M.A.Shokrgozar", S.Bonakdar ° and A. Khavandi °
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2.Novel Drug Delivery Systems Dept., Iran Polymer & Petrochemical Institute, Tehran, Iran
3.Centre for Nanotechnology & Regenerative Medicine, University College London, UK
4 National Cell Bank, Pasteur Institute of Iran, Tehran, Iran
5.Department of Biomedical Engineering, Amirkabir University of Technology, Tehran, Iran

6.Department of Materials & Metallurgical Engineering, Iran University of Science & Technology, Tehran, Iran

Abstract: This study aims to characterize and evaluate the applicability of Polyhedral Oligomeric Silsesquioxane (POSS)/
Poly (carbonate-urea) Urethane (PCU) nanocomposite films as a temporary skin substitute by means of FTIR, MTT assay, cell
proliferation assay and SEM studies. FTIR spectra showed all the characteristic peaks of POSS/PCU nanocomposite. The
indirect cytotoxicity of membranes was investigated by MTT assay. In MTT test, L929 mouse fibroblasts were exposed to the
extract of the films for 24 h. MTT results showed no sign of cell cytotoxicity for the extracts at the extraction times up tol4 days.
Menwhile, it was found that POSS nanocages have a stimulating effect on L929s. In cell proliferation assay, L929s were cultured
on the films for 3, 7 and 14 days. The cells showed a high rate of proliferation in direct contact with the biomaterial after 7 and
14 days. Morphology and density of the cells on the nancomposite surface was investigated through SEM observations. SEM
micrographs showed that the cells adhered well on the surface after 3 days of culture. Moreover, after 7 days, cell density
increased so substantially that a cell layer was formed on the membranes.

Keywords: Biocompatibility, Cell proliferation, MTT assay, Nanocomposite, POSS
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wound dressing

poly(lactic acid)
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. poly carbonate urethane
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