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Abstract

A study on engineering properties of elecrtrospun poly(s-caprolactone) blend
nanoclay

M ahsa Rostamloo

In recent years silicate layers-biopolymer composites showed diverse application in engineering and
biomedical fidds, due to superior mechanical, electrical and aso biocompatibility. There is variety of
structures based on silicate layers-biopolymer composite. Among them, composite nanofibers is an
extremely important substrate due to oriented fillers and nearly one dimensiona structure. In the
present study composite nanofibers of nanoclay and poly(e-caprolactone) were formed using
electrospinning technique. Various rheological, mechanical and thermal properties of the selected
samples were examined during the spinning dope preparation and after nanofiber spinning. poly(e-
caprolactone)-nanoclay spinning dope show non-Newtonian shear thinning behavior. Scanning
electron microscopic (SEM) images further show that presence of nanoclay decreases the average of
fiber diameterdue to the increasing of conductivity in spinning dope. Mechanica testing showed
62.5% increase in Young’s modulus and 92% increase in tensile stress for the poly(e-caprolactone)-
nanoclay composite nanofibers with the addition of 1.0 wt. % nanoclay. Diffrentical scanning
calorimetric (DSC) analysis reveal that presence of nanoclay filler has no effect on melting point of
produced nanofiber but crystalinitly of composite nanofiber decrease. The Fourier transform infrared
(FTIR) spectroscopy showed that the combinatinons are physically and not chemically, because the
sites of the peaks are stable without any remarkable changes. The presence of nanoclay improves
biodegradation of composite nanofiber. By increasing percentage of nanoclay the condition of cell

culture process will improve and cells cohesion to the nanofiber scaffold surface increase.

Key words: poly(e-caprolactone), nanoclay, electrospinning, nanofiber, scaffold
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