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In this study; Nanofiber membrane is produced by nanotechnological electrospinning technique using Spider Web
(SW) and Echinacea (E) doped polycaprolactone (PCL), wet tree oil (ATO) and polyvinyl alcohol (PVA) polymers
containing Aloevera (AV) additives. Morphological (Scanning Electron Microscope (SEM)), mechanical (Tensile),
biological (Cell Culture) characterization studies were carried out. nanofiber membranes produced. In the light of
the values obtained, it can be a fast wound healing material in addition to many applications of the health sector.
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Echinacea (E) can help the wound heal in high stress

1. Introduction

Spider web (SW) has been used as a wound healing material
in the regions for many years. Age tree oil (ATO) is a natural
antibacterial and antifungal agent. When 100% ATO was
applied to the cut with the help of gauze, it showed a quick
healing feature [1-5].

processes, but it does not have such an effect in low or
medium stress processes, in this case, it can affect wound
healing for a long time with the help of polyvinyl alcohol
(PVA) and polycaprolactone (PCL) polymers [6-9].

Thanks to its anti-inflammatory properties, aloe vera (AV)
is great for soothing open wounds. If you have an aloe vera
plant at home, you can cut the leaf, remove the sharp edges,
and squeeze the juice. Before applying fresh aloe vera (AV)
juice to an open wound, remember to do a little test [10-12].
Wound healing membranes are produced with
electrospinning technique that does not contain chemicals
and has the ability to form perfect films [13-16].
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In this study; Nanofiber membranes are produced with
nanotechnological  electrospinning  technique  using
polyvinyl alcohol (PVA) polymers containing spider web
(SW) and Echinacea (E) additive polycaprolactone (PCL),
green wood oil (ATO) and Aloevera (AV) additives. In the
light of the obtained values, it is aimed to be used as a rapid
wound healing material, besides many applications of the
health sector.

2. Material and Method
2.1. Material

Spider web (SW), Age tree oil (ATO), Echinacea (E), Aloe
vera (AV), Mw: 85.000-124.000 g/mol polyvinyl alcohol
(PVA) and Mw: 80.000 g/mol polycaprolactone (PCL)
polymers, distile water, dimetilyformamide (DMF),
chloroform, wax paper are used. Sigma-Aldrich brand was
preferred as reference.

2.2. Method

2.2.1. Anti-scar wound healing nanofiber
membrane production with electrospinning
system

Scar removal and healing nanofiber membranes Table 2.1.
and it was prepared according to the values in Table 2.2.
Production stages of Nanotechnology Additive Wound
Preventive Bandage from Spider Web, Tea Tree Oil,
Echinacea and Aloe Vera Additive Polymer Solutions are
shown in Figure 2.1.

Table 2.1.: Preparation values of anti-scar wound healing
nanofiber membrane solutions

Sample Name Solution Solution
Mixing Time | Mixing
(min.) Temperature

(°O)

10% PCL 60 60

10% PCL-5% SW 60 60

10% PCL-5% E 65 60

10% PVA 55 50

10% PVA-5% ATO 55 50

10% PVA-5% AV 60 60

Table 2.2.: Electrospinning parameters applied for anti-scar
wound healing nanofiber membrane production

22
Sample Name Flow High Working
Rate Voltage Distance
(ml/hr) | (kV) (cm)
10% PCL 15 27.0 15
10% PCL-5% 15 27.0 12
SW
10% PCL-5% E | 15 27.0 12
10% PVA 3.0 25.0 12
10% PVA-5% 3.0 25.0 15
ATO
10% PVA-5% 3.0 30.0 15
AV
OH
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Figure 2.1. Production of anti-scar wound bandages with
nanotechnology additive from spider web, tea tree oil,
echinacea and aloe vera additive polymer solutions

2.2.2. Characterization studies

Tissues placed in the holders were examined and
photographed with a ZEISS EVO SEM microscope. During
the examination of the diameter and dimensions of the
produced composite nanofibers, images magnified at x6000
times were examined for SEM analysis at 7 kV potential.
The average diameter thickness of the nanofibers was
measured on high resolution SEM photographs using Image
j (National Health Organization) software. The mechanical
(tensile) test was carried out by cutting the electrospun mats
1x5 cm in length according to the ASTM standard and
repeating them 3 times under 500 Newton load. Membranes
were placed in 96 plates and mesenchymal stem cells were
added. Cell viability values were determined.

3. Result and Discussion
3.1. SEM analysis
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Nanofiber was produced in all samples. When the fiber
averages are examined, PCL samples and PCL-based
samples have a thicker fiber structuring than PVA and PVA
based samples, while a more homogeneous and more
regular fiber structuring is observed in PVA and PVA based
samples. The thinnest nanofibers in the study emerged in the
10% PVA + 5% AV sample [17-19]. SEM morphological
images of nanofiber membranes are given in Figure 3.1.

““‘.I i Zip MRSt
10% PVA+5% ATO 10% PVA+5% AV

O%PVA
Figure 3.1. SEM morphological images of nanofiber

membranes
3.2. Tensile test

Polymeric-based nanofiber membranes prepared according
to ASTM standards were repeated in three centers and the
arithmetic averages of the results were obtained and their
tensile strength values were determined. In this study, PCL
and PCL based samples have a more resistant structure than
PVA and PVA based samples. The highest tensile strength
value in the study was found in the 10% PCL + 5% E sample
[20-24]. Figure 3.2. shows the tensile test values of
nanofiber membranes.

Figure 3.2. Tensile test values of nanofiber membranes

3.3. Cell culture test

All samples were placed in a 96-well container and the
mesenchymal cell cultivation was kept for 24, 48 and 96

23
hours, and the cell was counted alive and dead. The sample
with the highest viability value in the study appeared at 10%
PVA + 5% AV [25-27]. Figure 3.3. shows cell viability
values of nanofiber membranes.

Figure 3.3. Cell viability values of nanofiber membranes

4, Conclusion

In all samples, trace removing nanofiber membranes were
obtained by  electrospinning  technique. = When
morphological, mechanical and cell culture studies are
examined, the ideal material properties are found in 10%
PCL +5% E, 10% PVA + 5% AV composites. As a result of
the findings obtained, the nature of soluble wound healing
tape with scar removal feature can be exhibited.
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