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ABSTRACT

ypothesis: Nowadays, the use of mixtures of natural and synthetic polymers
Hin the production of biological scaffolds has been considered by researchers

because of their ability to achieve the desired properties.
Methods: Nanofibers from poly(lactic acid) (PLA) and nanofibrillated chitosan/zinc
oxide nanoparticles (CS/ZnO) with three different blend ratios of 1:1,2:1 and 1:0 were
fabricated by electrospinning method. In order to reduce the number of experiments
and thus reduce the cost of materials and time, nine different experiments were
performed using Taguchi test design method with three factors: PLA concentration
(PLA 7, 9 and 11% by wt), CS/ZnO concentration (5, 10 and 20% by wt) and three
different CS/ZnO ratios of 1:1, 2:1 and 1:0. Hydrophilicity of samples by measuring
the contact angle and morphology of the produced scaffolds using scanning electron
microscopy (SEM) were evaluated.

Findings: The results of scanning electron microscopy showed that with increasing
PLA concentration, the beads and spindle-like morphologies are lost and the

electrospinning, fibers are almost smooth and uniform. The results showed that by increasing the

chitosan nanofibrills, CS/ZnO concentration from 5% to 20%, the diameter of nanofibers first decreased

and then slightly increased. The contact angle of fabricated samples decreased with
increasing CS/ZnO concentration from 5% to 10%. Also from the samples obtained
bioscaffold, by Taguchi method, nanofiber sample containing PLA (7%, CS/ZnO 2:1) with
CS/ZnO concentration of 10%, due to having a smaller diameter (345+30 nm), very
thin structure and lower contact angle (101°) was reported as the optimal sample.
The contact angle, morphology and surface roughness for the optimum sample were
examined and the surface roughness for the optimal sample was about 178 nm. Cell
culture studies on the optimal sample was successfully performed that this sample
showed good biocompatibility behavior.
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ZnO nanoparticles
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Table 1. Experiments reported by Taguchi for experimental

design.
Sample Factor A Factor B Factor C
S, 1 1 1
S, 1 2 2
S, 1 3 3
S, 2 1 2
S, 2 2 3
S, 2 3 1
S, 3 1 3
S, 3 2 1
S, 3 3 2
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Table 2. Factors for experiment desig and their levels of change.

Level | Level | Level
Factors
1 2 3
A: PLA concentration (%) 7 9 11
B: CS/ZnO concentration (%) 5 10 20
C: CS/ZnO composition 1:0 2:1 1:1
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Fig. 1. Scanning electron microscopy (SEM) images and diameter histogram diagrams of sampls.
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Table 4. ANOVA table and analysis of variables affecting the

diameter of scaffolds.
P-value ) Degree of
Factors F ratio
amount freedom
PLA concentration 0.010 94.76 2
CS/ZnO concentration 0.049 19.28 2
Type of composition 0.036 26.55 2
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Table 3: Experiments results from the design of the experiment by

Taguchi method and the diameter of the resulting fibers.

Combination PLA (%) | CS/ZnO (%) Diameter
(nm)
CS 7 5 89+1010
CS/ZnO (1:2) 7 10 424411
CS/ZnO (1:1) 7 20 74+436
CS/ZnO (1:2) 9 5 10+£700
CS/ZnO (1:1) 9 10 74+1090
CS 9 20 84840
CS/ZnO (1:1) 11 5 711775
CS 11 10 10+1755
CS/ZnO (1:2) 11 20 12+1050
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Fig. 2. The effect of the determined factors on the diameter of

nanofibers.
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Table 5. ANOVA table and analysis of variables affecting the

contact angle of scaffolds.

Degree of
Factors P-value | F ratio
freedom
PLA concentration 2 0.002 553.00
CS/ZnO concentration 2 0.007 148.00
Composition 2 0.028 13.75
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