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Abstract

The aims of this work consisted of 3 main proposes: 1. to set-up the simple
electrospinning machine for fabricating the nanofibers, 2. to optimize the processing condition of
electrospinning of silk fibroin nanofibers and 3. to fabricate the blend nanofibers of silk fibroin (SF)
and polyvinyl pyrrolidone (PVP) and determine the properties of SF and SF/PVP nanofibers. The
simple electrospinning was successfully set-up in our work. The diagonal way of spinning was
suitable for fabricating the silk fibroin nanofibers. The suitable solvent using for making the powder
of silk sponge was found to be 9.3 M LiBr. And the optimum conditions for making the uniform
nanofibers consisted of silk concentration of 15 % w/v, high voltage power supply of 15 kV and
the target to collector distance (TCD) of 15 cm. For blending of SF and PVP, the best composition
yielding the smooth and uniform nanofibers was 5:5 by weight. Moreover, it was also found that
addition of PVP could help the electrospinning process to be easier and better way as well as
reduction of fiber diameter (236 nm).

The chemical structure of the obtained silk nanofibers and its blends was characterized by
FTIR. It was found that all SF and SF/PVP nanofibers presented the similar spectra indicating that
they have similar chemical structures. The FTIR peaks presented absorption peaks at 1650 e’
corresponding to amide | (C=0 stretching) and amide Il peaks (-NH, stretching) at 1564, 1544, 1520
and 1507 cm’. While the small peak of amide Ill (B — sheet structure) was also found and located
at 1280 cm_l. Moreover, the characteristic peaks of both SF and PVP were also found in the FTIR
spectra of SF/PVP nanofibers. These evidences confirmed that the SF/PVP blend nanofibers were
successfully prepared. From XRD patterns, it was found that SF and SF/PVP nanofibers presented a
amorphous material (random coils) combining with a small amount of B - sheet structure. The
thermal properties of SF and SF/PVP nanofibers were investigated by DSC technique. And it was
found that all nanofibers have a similar behavior. The concentration of silk solution had no effect
on the thermal properties. Finally, the thermal stability test of SF and SF/PVP nanofibers were
measured using TGA technique. It was found that the obtained nanofibers started to decompose
at 252-257 °C. Fortunately, addition of PVP into SF was found to improve the thermal stability of
the SF/PVP nanofibers.





