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ABSTRACT
In the present study, PCL/ZnO nanocomposite scaffolds containing 0, 5, and 15 wt.% of ZnO nanoparticles were
prepared via the salt leaching/solvent casting method. The influence of ZnO nanoparticles on the morphology of
prepared PCL/ZnO scaffolds was investigated using SEM images. The compressive strength test evaluated the effect of
scaffolds’ morphology on mechanical properties. The XRD technique confirmed the desired phases in the scaffold
composition. The results showed that the compressive strength and structural integrity of the scaffolds increased by
increasing ZnO nanoparticles content as the reinforcement. However, the compressive strength and structural integrity
decreased by increasing the amount of ZnO nanoparticles up to more than 5 wt.%. In summary, PCL/ZnO
nanocomposite scaffold containing 5 wt.% of ZnO nanoparticles revealed the highest strength, compressive modulus,

and structural integrity.

Keywords: Poly(e-caprolactone)/zinc oxide; Morphology; Mechanical properties

1. INTRODUCTION

As one of the most important tissues of the human
body, the skin plays an important role in human
health as its defects can cause significant
problems in the natural physiological process of
the body [1]. For healing skin defects,
biocompatible polymer / ceramic composites are
used in skin tissue engineering [2]. In the present
study, PCL/ZnO  nanocomposite  scaffolds
containing 0, 5, and 15 wt.% zinc oxide
nanoparticles were prepared by solvent
casting/particle leaching. The effect of the
morphology on the final mechanical properties of
the fabricated scaffolds was studied.

2. MATERIALS AND METHODS

2.1 Fabrication of PCL/ ZnO nanocomposite
scaffolds

To synthesize zinc oxide nanoparticles via the co-
precipitation method, zinc nitrate was used as a
Zn precursor. The solvent -casting/particle
leaching method was employed to fabricate
PCL/ZnO nanocomposite scaffolds.

*: n.johari@iut.ac.ir

2.2. Evaluation of phase structure, morphology,
and mechanical properties of PCL/ZnO
nanocomposite scaffolds

The phase structure of the synthesized scaffolds
was evaluated using the X-ray diffraction (XRD)
analysis. Also, the morphology, size, porosity
distribution of the fabricated scaffolds, and the
distribution of zinc oxide nanoparticles were
observed by scanning electron microscopy
(SEM). Afterward, the compressive strength test
evaluated the effect of the scaffolds’ morphology
on mechanical properties.

3. RESULT AND DISCUSSION

The XRD patterns of PCL/ ZnO scaffolds
containing 0, 5, and 15 wt.% ZnO nanoparticles
are presented in Figure 1. As shown, ZnO peaks
correspond to JCPDS card No. 7060-210-96, and
PCL peaks are clear. The intensity of ZnO peaks
increased, and PCL peaks decreased with
increasing the percentage of ZnO in the
nanocomposite scaffold.
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Figure 1. XRD patterns of PCL/ZnO nanocomposite scaffolds with 0, 5, and 15 wt.% ZnO nanoparticles.
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Figure 2. SEM images of PCL/ZnO nanocomposite scaffolds with a) 0, b) 5, ¢) 15 wt.% ZnO nanoparticles, and
d) compressive strength changes of PCL/ ZnO nanocomposite scaffolds.

SEM images of PCL/ZnO nanocomposite
scaffolds, as shown in figure 2, an exhibit that the
nanocomposite scaffold containing 5 wt.% ZnO
has the most integral structural morphology. By
increasing the weight percentage of ZnO
nanoparticles, the lack of integration and
disintegration of the structure was observed due to
the aggregation of the nanoparticles and the lack
of the uniform distribution of nanoparticles in the
polymer matrix.

As shown in Figure 2d, by increasing ZnO content
up to 5 wt.%, the compressive strength of the
prepared scaffolds increased. However, by a
further increase of ZnO content, the compressive
strength of the samples decreased. Diba et al. [3]
showed that the compressive strength increased
by adding the reinforcement to the polymer matrix
due to the reduction of porosity and pore size.
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4. CONCLUSION

In this study, PCL/ ZnO nanocomposite scaffolds
containing 0, 5, and 15 wt.% of ZnO nanoparticles
were synthesized by the salt leaching/solvent
casting method. PCL/ZnO nanocomposite
scaffold containing 5 wt.% of ZnO nanoparticles
revealed the highest strength, compressive
modulus, and structural integrity.
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