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Abstract



Providing characterization chitosan micro particles contains cinnamon essence and
polycaprolactone nanofibers bed and their effect study on recovery ulcer in model rat animal

Introduction: The skin is the first and important barrier against various injuries. Therefore, rapid repair
of damaged skin with the help of new technologies is very substantial. Cinnamon, bark of Cinnamomum
trees, is one of the most common spices used by various countries around the world, especially Asian
countries, and has been studied for its anti-inflammatory, antioxidant and antibacterial properties in
wound healing. The main purpose of this dissertation is to prepare, characterize, and evaluate the
effectiveness of chitosan microcapsules loaded with cinnamon essential oil together with
polycaprolactone (PCL) nanofiber scaffolds on full-thickness skin wound healing in rat animal models.

Materials and methods: For this purpose, chitosan microcapsules containing cinnamon essential oil
were prepared by ionic gelation and PCL nanofibers by electrospinning methods. The size of the
microcapsules was evaluated by Dynamic light scattering (DLS) and the morphology of nanofibers was
evaluated by FESEM methods. In order to evaluate the effect of microcapsules and nanofibers on wound
healing, 48 rats in 4 groups of control, microcapsules, nanofibers and microcapsules + nanofibers on
days 7, 14 and 21 in terms of macroscopy (wound closure rate) and histology (inflammation, abscess,
edema, granulation tissue, fibrous tissue and re-epithelialization) were examined.

Results: DLS results showed that the particle size of chitosan microcapsules containing cinnamon
essential oil is about 6.33 um with a particle size distribution of 1.27 um. Also, the diameter of the
nanofibers is 228 + 33 nm and shows a smooth, non-beaded morphology with abundant pores.
Macroscopic results of wound closure showed that on day 21, the microcapsule + nanofibers group
alone showed a significant decrease compared to the control group (p <0.001), and the microcapsule +
nanofibers group also showed a significant decrease compared to the microcapsule group (p <0.05) and
the nanofiber group (p <0.05). Histological results showed that in the microcapsule + nanofibers group,
the reduction of blood vessels, inflammation, and edema in the granulation tissue and the appearance
of moderate to high fibrotic ulcers, means the combined effect of microcapsules + nanofibers, replaces
more scar tissue instead the granulation tissue.

Conclusion: The results of studies show that the use of microcapsules containing cinnamon and PCL
nanofibers each alone can improve wound healing compared to the control group. However, the
combined usage of microcapsules + nanofibers has a synergistic effect in improving wound healing.

Keywords: Wound healing, Polycaprolactone (PCL), Chitosan microcapsule, Cinnamon
(Cinnamomum zeylanicum (CZ)), lonic gelation, Electrospinning.



