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Abstract

The study of biocompatibility for cellulose nanofiber extracted from
rice straw

Mastoureh Lamani

Cellulose nanofibers fine application as a tissue engineering scaffolds attributed to
biocompatibility and biodegradation. In this study electrospinning is used as an effective
method to produce nanofibers from rice straw as a renewable, abundant and cheap resources.
Current study including chemichal and physical description of three samples of extracted rice
straw cellulose, preparing and optimazing of celluose solutions to select the best one, finally
producing, optimaizing and characterization of morphological, chemical and biocompatibility
of cellulose nanofiber. The results of furrier transform inferared spectroscopy, differential
scanning calorimetry and X- ray diffraction revealed cellulose3 with more purity. By chooing
water/ formi acid as a solvent and according to surface tension, conductivity and shear
viscosity results of polymer solutions, third sample of cellulose optimized solution was
selected for electrospinning process but the results was fibrous particles. To facilitate the
formation of cellulose nanofiber we used polyvinil alcohol as a secondary polymer. It is
biocompatible and soluble in water and formic acid. The polymer solution with 8%wt
concentration (75% cellulose) was successfully electrospun. The effective parameter of
electrospinning were optimaized. According to Optical microscopy and Scanning Electron
Microscopy images, temperature and voltage have significant impact to produce continuous
cellulose nanofibers without beeds. 60 °C, 25 kv. 1 pl/hr and 10 cm optimized to produce
cellulose nanofiber scaffold with 80/03 nanometer. The Furrier Transform Inferared
Spectroscopy showed the characterstic peaks of cellulose. The quantitative analysis of the
biocompatibility tests using human skin fibroblast cell culture demonstrate the nontoxicity of

cellulose nanofiber scaffold compared to control sample.

Key words: Rice straw, Electrospinning, cellulose Nanofiber, biocompatibility
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'. High pressure homogenizing processes
2. Acid hydrolysis

>, Steam explosion

*. High-intensity ultrasonication
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