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Abstract

Chronic wounds, including diabetic wounds, have poor healing, long-duration healing,
and weak collagen deposition. Fabrication nanofiber scaffolds can have a higher
surface-to-volume ratio for cell penetration and proliferation. Also, the addition of

positively charged oxidized antibacterial agents can better penetration into the cells. In
this study, we investigated the effect of collagen nanofibers along with zinc oxide Nano-
particle and stem cells on diabetic wound. Collagen characterization was done using the
FTIR test. Collagen/ZnO NP nanofibers were characterized by SEM, FTIR, swelling
test, MTT, and cell adhesion techniques. The diameter of nanofibers was 05 £ 79 nm.
Also, MTT and SEM images showed that cells on nanofibrous scaffolds combined with
zinc oxide Nano-particle have better cell growth, proliferation, and adhesion. The
results obtained from the animal and immunohistochemistry study also showed that the
speed of wound healing and collagen production was better in the group with collagen,
zinc oxide, and mesenchymal cells. Therefore, it can be said that the zinc oxide Nano-
particle can be considered a new Nano-particle in electrospun fibers that increase cell
viability and proliferation.
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Figure 1. Evaluation results of CD105 marker of mesenchymal stem cells based on flow cytometry test
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Fig 2. Evaluation results of CD90 marker of mesenchymal stem cells based on flow cytometry test
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Fig 3. Evaluation results of CD73 marker of mesenchymal stem cells based on flow cytometry test
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Fig 4. Evaluation results of CD45 marker of mesenchymal stem cells based on flow cytometry test
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Fig 5. Evaluation results of CD34 marker of mesenchymal stem cells based on flow cytometry test
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Fig 6. Evaluation results of CD44 marker of mesenchymal stem cells based on flow cytometry test
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Figure 3. Characterization of extracted collagen using FTIR test
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Figure 4. SEM photography of electrospun collagen scaffold and seeded stem cells on it
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Figure 5. Swelling test of electrospun collagen samples in timings of 0. 20 and 40 hours.
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Figure 6. Gradual degradation test of collagen scaffolds in 0, 7, 14, 21 hours
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Figure 7. Cytotoxicity test of electrospun scaffolds based on MTT test in 1. 3. 5 days.
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Figure 8. Rat wound model and placing a scaffold on the wound and measuring the size of the wounds
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Figure 9. Immunohistochemical testing of wound biopsy samples and H&E and trichrome staining
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