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Preface

Diabetic wounds pose a significant challenge in healthcare due to their slow healing process
and susceptibility to complications. Individuals afflicted with diabetes often encounter
difficulties in wound management, leading to prolonged suffering and increased healthcare
costs. The conventional treatment methods, such as the application of marketed creams,
exhibit several limitations that hinder their efficacy in diabetic wound healing. These
limitations include the need for repetitive application over the wound area, short drug
release time, and vulnerability to removal during daily activities. The inadequacies of
conventional treatments underscore the pressing need for innovative solutions to address

the complexities associated with diabetic wound management.

In recent years, nanotechnology has emerged as a promising avenue for revolutionizing
wound care. Nanofiber-based dressings have garnered significant attention due to their
unique properties, including high surface area-to-volume ratio, tunable porosity, and ability
to encapsulate therapeutic agents. These characteristics make nanofibers an ideal platform
for controlled drug delivery and enhanced wound healing. Leveraging the advantages of
nanofibers, researchers have explored novel formulations to overcome the limitations of

conventional treatments and provide effective solutions for diabetic wound management.

In this dissertation, we present a comprehensive investigation into the preparation of
nanofiber-based dressings for diabetic wound healing. Our research focuses on the
development of two distinct nanofiber formulations, each tailored to address challenges
associated with diabetic wounds. The first approach involves the fabrication of Polyvinyl
alcohol (PVA) and chitosan-based composite nanofibers loaded with Poly(lactic-co-
glycolic acid) luliconazole nanoparticles (NPs) and silver nanoparticles. This formulation

harnesses the combine effects of luliconazole, a potent antifungal agent, and silver
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nanoparticles, renowned for their antimicrobial and antioxidant properties, to combat

infections commonly observed in diabetic wounds.

In the second approach, we explore the utilization of gelatin-coated Polycaprolactone
(PCL) nanofibers loaded with luliconazole and naringenin. Naringenin, a flavonoid with
antioxidant properties, is incorporated to mitigate oxidative stress, a critical factor impeding
wound healing in diabetic individuals. By combining luliconazole with naringenin within
a gelatin-coated PCL nanofiber matrix, we aim to enhance the therapeutic efficacy of the

dressing while promoting the regeneration of damaged tissues.

Throughout this dissertation, we delve into the intricate details of nanofiber preparation,
characterization, and evaluation of their performance in diabetic wound healing. Our
research endeavours to contribute to the growing body of knowledge in the field of
nanotechnology-enabled wound care, with a focus on addressing the unmet needs of
diabetic patients. By elucidating the potential of nanofiber-based dressings loaded with
therapeutic agents, we aspire to pave the way for the development of advanced wound
management strategies that offer improved outcomes and enhanced quality of life for

individuals grappling with diabetic wounds.
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