
DEVELOPMENT OF PCL DIOL/CHITOSAN BLENDS AS TISSUE ENGINEERING SCAFFOLD:
COMPATIBILIZATION EFFECTS INDUCED BY THE PRESENCE OF CARBON NANOTUBE

Antonio Martinez Richa1, Victor H Antolin-Ceron2, David Gonzalez-Jauregui2, Pedro Astudillo-Sánchez2, Jesus Cabrera-
Chavarría2, Hugo A. Andrade-Melecio3, Karla A Barrera-Rivera4

1Universidad de Guanajuato, Chemistry Department, Mexico. 2Universidad de Guadalajara, Departamento De Ciencias
Básicas Aplicadas, Mexico. 3Universidad de Guadalajara, Departamento De Ingeniería mecánica eléctrica, Mexico. 4

Universidad de Guanajuato, Departamento De Química, Mexico.

Chitosan-poly(ε)caprolactone diol (PCL) blends have high potential as tissue engineering scaffolds to
produce artificial vascular grafts. Modification of mechanical, thermal and barrier properties of blend
films by (i) using different amounts of PCL and (ii) the addition of a nanofiller, were determined. Films
made from different ratios of chitosan-PCL diol blends were reinforced using multiwalled carbon
nanotubes (MWNTs), functionalized with different functional groups (tannic acid via no-covalent
functionalization, poly(citric acid), poly(urea-urethane), and poly(amino-amido) dendrimer). Effects
on structural interactions, morphological, and mechanical features induced in MWNTs/Blend
nanocomposites were studied by Fourier-transform infrared spectroscopy (FTIR), differential
scanning calorimetry (DSC), scanning electron microscope (SEM), field emission scanning electron
microscopy (FE-SEM), and strain–stress testing. It was found that selective insertion of
functionalized carbon nanotubes in either PCL or chitosan domains occurs, and some of these
interactions improve compatibilization between polymers in the blend. 
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