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Research Subject: One of the important methods in the treatment of
skin wounds is the use of wound dressings. Recently, the use of poly-
mer-based wound dressings has become increasingly common. The
use of natural polymers is very important in wound dressings. The aim
of the present study is to design and manufacture a polyvinyl alcohol/
aloe vera wound dressing with the capability of healing skin wounds.
Research Approach: The electrospinning method was applied to pre-
pare the samples. Aloe vera gel was first extracted, purified, and pow-
dered by freeze-drying. In all samples, the amount of polyvinyl alcohol
and aloe vera powder was fixed at 8 wt.%. This value was selected em-
pirically based on the quality of the produced fibers. Different samples
including different amounts of polyvinyl alcohol and aloe vera were
produced and their properties including morphology, tensile strength,
swelling, degradability, and antimicrobial properties were investigat-
ed.

Main Results: The results showed that the dropless random oriented
fibers with uniform diameter were produced. The diameter increased
with increasing aloe vera contribution, which was attributed to an
increase in viscosity due to the presence of aloe vera. With increas-
ing aloe vera contribution in the samples, tensile strength decreased
and the elongation percentage increased. The swelling behavior of
the specimens was evaluated by measuring the weight of the speci-
mens in a simulated skin environment and the results showed that the
presence of aloe vera increased the hydrophilic properties of the spec-
imens. Antimicrobial activity of the samples against two gram-positive
Staphylococcus aureus and Gram-negative Pseudomonas aeruginosa
was investigated using the disk diffusion method and it was found that
the presence of Aloe vera in the samples brought antimicrobial activi-
ty against Pseudomonas aeruginosa. Finally, the findings of this study
confirm the feasibility of using polyvinyl alcohol /aloe vera for the pro-
duction of the electrospun wound dressing.
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Polyvinyl alcohol Citric acid
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Figure 1 Schematic illustration of PVA crosslinking in the present of citric acid
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Table 1 Sample Production Conditions

Sample code PVA contentin 100 | Aloe vera content in
ml solution (g) 100 ml solution (g)
PVA_ALO_O 8 0
PVA_ALO_0.5 7.5 0.5
PVA_ALO_1 7 1
PVA_ALO_1.5 6.5 1.5
PVA_ALO_2 6 2
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Figure 2 SEM images and fibers diameter distribution of the produced PVA/aloe Vera wound dressing: a) PVA_ALO_0,
b) PVA_ALO_0.5, c) PVA_ALO_1, and d) PVA_ALO_1.5
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Figure 3 SEM images and fibers’ diameter distribution of the prepared PVA/aloe Vera wound dressing
PVA_ALO_2
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Figure 4 Stress-strain diagram for the wounds produced with different amounts of aloe vera
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Figure 5 Swelling percentage of the prepared samples
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Figure 6 Degradation behavior of the prepared samples
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Figure 7 FTIR curves of polyvinyl alcohol and aloe Vera powder
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Figure 9 Antibacterial test against: a) staphylococcus aureus and b) pseudomonas aeruginosa
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