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Abstract

The behaviors of biological scaffolds from the attack of their mechanical Received: 23 June 2021
behavior are a function of their microstructure. In this research, Accepted: 9 November 2021
an attempt is made to find the relationship between the microstructure Page Number: 22-31

and mechanical properties of the studied scaffolds. Therefore,
electrospinning of 10% polyvinyl alcohol and 20% gum arabic solution
was performed in different ratios (60-40, 30-70, 20-80, 10-90, 0-100),
and the effect of gum arabic on physical properties, microstructure, and
properties. The mechanical nature of the spun scaffolding was
investigated. The structural properties of the solution and the association
between its phases were investigated using a light microscope.
The viscosity of the solution was also investigated to investigate the effect
of gum arabic on the electrospinning process. Fourier transform infrared
spectroscopy of production scaffolds was performed to investigate
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the presence of gum arabic in the structure of electrified fibers. A tensile Mechanical Properties,
test was used to evaluate the mechanical properties of production Nanofibers,

scaffolds. The results showed that the presence of gum arabic causes Polyvinyl Alcohol,
the production of thinner fibers with higher density in the scaffolds and Arabic Gum

as a result of these changes, the modulus and strength of biological
scaffolds increase.
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Figure 1. Investigation of the effect of Arabic gum ratio on solution microstructure. (a) 0%, (b) 10%, (c) 20%, (d) 30 % and (e) 40 %.
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Figure 2. The effect of different ratios of Arabic gum on the
viscosity of the solution.
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Figure 4. Investigation of the effect of Arabic gum ratio on the microstructure of production scaffolds. (a) 0%,
(b) 10%, (¢) 20%, (d) 30 % and (e) 40 %.

.. )

s

A
450 .
400 :
E 300
£
E B Average
[x]
e 200 B Max
<
= ¥ Min.
100
100 90-10 80-20 70-30
Arabic Gum- PVA Density (%)
WS 18 5 I daes e ya i ja Y0 B 8 3 (g ye fans Craea il oy e O JSid
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Table 1. Mechanical properties of electrified polyvinyl alcohol / Arabic gum nanofibers in different ratios.

Yang Module

Arabic Gum Ratio

Tensile Strength Failure Strain

(MPa)
0 19.76
10 28.13
20 49.48
30 50.54
40 1491

(MPa) (%)
9.16 46
11.2 88
11.9 95

12 39
8 27
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