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Three-dimensional (3D) electrospinning is a scientific technique that uses
electrical charges to draw a scaffold from a polymer solution and allowing scaffolds
to be fabricated in a 3D shape. This research aims to find the most appropriate
parameters that can fabricate 3D polymer fibrous scaffolds that closely resemble the
original or 3D-designed shape. The 3D electrospinning method employs modified 3D
printing to print scaffolds, utilizing a positive electrode-connected needle (printed into
the negative electrode-connected base) and a syringe containing a polymer solution
with the inclusion of carbon-based nanomaterial additives. These additives offer the
potential to enhance the mechanical and biological properties of the 3D scaffolds. To
investigate the effectiveness of the additives, five different types of characterization
techniques, including scanning electron rnicroscopy (SEM), X-ray diffraction (XRD), and
Fourier-transform infrared spectroscopy (FTIR) were used to classify each type of
additive. Additionally, a comparison is made with 3D scaffolds fabricated with and
without any additives. Furthermore, polymer scaffolds fabricated using 3D
electrospinning techniques were characterized and compared using mechanical testing
machines and the characterizations mentioned above. In the electrospinning process,
a guiding electrode was used to accelerate the 3D build-up process. Through this
investigation, the most appropriate parameters that were suitable for this research are
10 mL/h of flow rate, 18 G of needle size, 5 cm of distance from the collector to the
needle tip distance, and 10-12 kV of applied voltage. And the fabrication process can
be optimized, and carbon-based nanomaterial additives can affect on the resulting 3D

polymer scaffolds.
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