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™ Dynamic Light Scattering (DLS)

* Scanning Electron Microscope (SEM)

™ Transmission Electron Microscope (TEM)

 Fourier Transform Infrared Spectroscopy (FTIR)

" X-ray Diffraction (XRD)

" Field Emission Scanning Electron Microscope (FE-SEM)
" Williams Percent Range
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Synthesis of natural and plant-based nanohydrogel films as hemostatic wound dressings
for injured soldiers

Hassan Tavakoli, Meysam Najaflou

Abstract:

Bleeding caused by trauma is one of the major challenges in managing injuries resulting from accidents
and incidents on battlefields. Given the importance of rapid bleeding control, researchers are seeking to
develop effective and biocompatible hemostatic agents. Chitosan, a natural biopolymer derived from
marine sources, has emerged as a promising candidate in this field due to its hemostatic properties and
biocompatibility. The use of various effective cross-linking agents to achieve the final structure of this
polymeric material holds particular significance.In this study, carbon dot nanoparticles derived from
coriander leaves were employed due to their unique properties and their potential to form suitable cross-
links. Following comprehensive characterization of the synthesized nanoparticles, they were
incorporated into the chitosan structure, and final hydrogel films were prepared and evaluated. The
results demonstrated that the synthesized carbon dot nanoparticles facilitated appropriate interactions
with chitosan and could effectively cross-link with this polymer. The resulting films exhibited low
toxicity, improved hemostatic performance, and notable antibacterial properties, attributed to the
entirely natural and plant-based materials used in their synthesis.This study revealed that using carbon
dot nanoparticles as cross-linkers in chitosan hydrogel films not only reduces production costs but also
significantly enhances the antibacterial and hemostatic properties of these wound dressings. This
innovation represents a pioneering effort in the field of biogenic nanomaterials for wound care
applications.

Key Words: Chitosan, hydrogel films, carbon quantum dots, wound dressings, biocompatible
nanoparticles



