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Abstract
Background & Aims: Diabetes is a metabolic disorder characterized by high blood glucose levels and
insulin resistance. Pioglitazone can lower insulin resistance and has anti-inflammatory properties. The
aim of this work was to develop pioglitazone-loaded nanofibers and to evaluate their effect as a dermal
implant device to lower blood glucose levels. The effect of pioglitazone-loaded nanofiber was
investigated as a wound dressing in diabetic Wistar rats.
Materials & Methods: In this work, nanofibers were developed using the electrospinning method. The
structure and characteristics of the fibers were evaluated using scanning electron microscopy and Fourier
Transform Infrared Spectroscopy. The effect of nanofiber implants was evaluated on blood glucose
levels , and their wound healing effect was investigated in diabetic wounds in a Wistar rat model.
Results: The developed formulations did not show any effect in lowering blood glucose when used as
an implant; however, they were able to accelerate the wound healing rate when used as a dressing in the
wound model. This effect might be due to the anti-inflammatory properties of the drug. The developed
wound dressing was able to accelerate the formation of the epidermis and dermis layers in the wound
model.
Conclusion: Histological studies indicate that wounds treated with pioglitazone-loaded nanofibers
exhibit an anti-inflammatory effect and therefore can increase the wound healing rate. These drug-
loaded nanofibers enhanced the development of collagen and improved the formation of the epidermis
and dermis while reducing the number of inflammatory cells. The developed drug delivery system was
not able to significantly decrease blood glucose levels in the animal model. This effect may be due to
the low drug loading capacity as well as its poor aqueous solubility.
Keywords: Nanofiber, Electrospinning, Pioglitazone, Dermal implant, glucose, wound healing, diabetes,
anti-inflammatory

Address: School of Pharmacy, Urmia University of Medical Sciences, Urmia, Iran
Tel: +989039042772
Email: fathi.a@umsu.ac.ir

SOURCE: STUD MED SCI 2024: 35(6): 501 ISSN: 2717-008X

This is an open-access article distributed under the terms of the Creative Commons Attribution-noncommercial 4.0 International
License which permits copy and redistribute the material just in noncommercial usages, as long as the original work is properly
cited.

! Ph.D student in Pharmacy, Student Research Committee, Urmia University of Medical Sciences, Urmia, Iran
2 Professor, Department of Physiology and Laboratory Animals, Faculty of Medicine, Urmia University of
Medical Sciences, Urmia, Iran

3Professor, Department of Clinical Biochemistry, Faculty of Medicine, Urmia University of Medical Sciences,
Urmia, Iran

4 Associate Professor, Department of Pharmaceutics, Faculty of Pharmacy, Urmia University of Medical
Sciences, Iran (Corresponding Author)



