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Abstract

Introduction: As the largest organ of the body, the skin acts as a defense barrier against foreign
bodies. Wound is considered to be an anatomical and structural destruction of the skin, and many
factors are involved in its repair. Diabetes is a disorder in glucose metabolism, which disrupts the
wound healing process. Diabetic foot ulcer is an example of this complication that despite the
medical procedures and treatments, there are still cases of treatment failure and lower limb
amputation. Recently, the use of herbal medicine has attracted a lot of attention. Cinnamomum
zeylanicum is one of the medicinal plants that antimicrobial, anti-inflammatory, antioxidant and
wound repair properties have been proven in numerous studies. Essential oils are volatile

compounds that can increase their stability and efficiency by nanoformulating them. The purpose



of this study is to characterize and prepare nanoliposomes containing cinnamomum essential oil
and to investigate its effect on the experimental wound in diabetic rat model.

Method: After preparing the Cinnamomum zeylanicum essential oil, we determined its
components by GCMS analysis to prove the authenticity of the essential oil. Then, we prepared
blank nanoliposome and nanoliposomes containing cinnamomum essencial oil by ethanol
injection method and nanogel was prepared by using carboxy methyl cellulose to increase
viscosity. The size of the nanoparticles and their size range were determined by DLS analysis.
Then FTIR chemical analysis was performed to identify functional groups and prove the loading
of Cinnamomum zeylanicum essential oil inside liposome nanoparticles. After the induction of
diabetes through the injection of streptozotocin, circular wounds were experimentally created in
the back of rats. The groups of this study included the control group without treatment, the
treatment group with blank nanogel, and the treatment group with nanogel containing
Cinnamomum zeylanicum essencial oil. On days 0, 3, 7, 14 and 21, photographs were taken of
the wounds and the sizes of the wounds were compared by image j software. On days 7, 14 and
21, biopsies were taken from the wounds and they were subjected to microscopic study. Finally,
the data was analyzed in SPSS software and the significance level was P value < 0.05.

Results: In GCMS analysis, cinnamaldehyde was identified as the major component of
Cinnamomum zeylanicum essential oil. The size of nanoliposome containing Cinnamomum
zeylanicum essential oil in DLS analysis was measured as 187+5 nm. According to FTIR
analysis, the loading of essential oil in nanoliposomes was proved. At the end of the study, there
was no significant difference in the macroscopic size of the wounds between the different groups
(P>0.05). Re-epithelialization in group treated with nanogel containing Cinnamomum
zeylanicum essence was significantly higher than the other groups (P<0.05). There was no
significant difference between different groups in other microscopic factors such as granulation
tissue formation, inflammation rate, myofibroblast proliferation, vascularity (P>0.05).
Conclusion: Nanoliposomes containing Cinnamomum zeylanicum essencial oil accelerate the
process of re-epithelialization, but do not affect other factors involved in wound healing.
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